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INTRODUCTION 
The investigation reported in this paper deals with the 
ooinparatlve growth under range conditions of first generation 
offspring obtained by crossing cov;s of nondescript breeding 
with purebred bulls of five different beef breeds. The ex­
periment was conducted at the Messina Ranching Station located 
in a semi-arid region of the Union of 3outh Africa. Extensive 
areas in this region, v/hich lies between 22° and 26° south 
latitude^ are devoted almost exclusively to cattle raising* 
The cattle common to this part of the country originally con­
sisted of several fairly distinct types of indigenous cattle, 
but in recent years blood of the Iluropean breeds as well as that 
of the Afrikander has been introduced into most of the herds, 
and interbreeding between different native types has occurred 
freely v/ith the result that the cattle population at present 
consists of a heterogeneous mixture, showing some evidence of 
the presence of a small, but varying, percentage of improved 
blood# 
These cattle are relatively small and slow maturing as. 
compdiired with the improved beef breeds. They lack beef con­
formation, being relatively long-legged, flat-ribbed and droop­
ing in the rump. However, the typical native cattle are 
extremely hardy and capable of subsisting on scant pastures. 
Moreover, they possess a high degree of tolerance to tick 
infestation and a resistance to tick-borne diseases. 
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No definite information is available on the origin of the 
indigenous types of African cattle» but it is generally accepted 
that they originated from a mixture of the Longhorn cattle (Bos 
priinigenius) and the Zebu types (Bos indicus). The distinguish­
ing characteristics of these species are still observed in various 
types of the present day native cattle in the form of horn gi­
gantism and hump respectively. Several distinct types of 
indigenous native cattle have been described in detail by 
Groenewald and Gurson (1933), Bisschop and Gurson (1933) and 
others. 
Attempts to improve the type and productiveness of these 
animals by means of grading up with purebred bulls of both dairy 
and beef breeds have not been conspicuously successful. Although 
the first generation obtained from such matings usually showed 
improvement in type and conformation over their dams, loss of 
constitutional vigor, failure to develop properly and increased 
mortality invariably have followed one or two further top-
crosses v/ith purebred bulls. 
Since the reasons for the deterioration in size and con­
stitution must be sought largely in the severe climatic condi­
tions of this locality, the following brief description of the 
topography and vegetation is given of the experiment station 
where the investigation was carried out. The conditions at 
this station arc fairly typical of the country. A granite 
formation dominates the entire area and the topsoil is shallow 
and exceedingly poor. The country is rough and hilly in most 
parts. The rainfall is low, the mean annual precipitation 
for the years 19S8-1932 was 14.20 inches , and there is prac 
tically no opportunity for growing supplementary forage crops. 
The greater part of the area lies at an elevation of 1,^00" 
to ,3,0003 feet above sea level. The summers are extremely hot 
shade temperatures of 100°F to llO®? being frequently recorded 
Killing frosts rarely occur but the nights are chilly through­
out the vrinter months. 
The main characteristics of the pasture land are the 
scrub growth which forms a monotonous covering (see Appendix, 
figure S5) and the annual grasses. The dominant scrub types 
over most of the area are the Mapane (Oapalrfera mopane) and 
species belonging to the family Celastiaceae but in the more 
fertile sections several species of Acacia are prominent. The 
remainder of the vegetative covering is composed of annual 
grasses intermixed v;ith a small and varying percentage of 
perennial grass. On the poorest soil types and in overgrazed 
sections annual weeds are fairly prominent but on the hilly 
situations the perennial grasses are more abundant. It is 
therefore evident that a large proportion of the pasture has 
to establish itself annually. 
Enneapogon mollis is the most commonly occurring grass. 
Other prominent annuals are Aristlda adsceniosis. Tragus 
racemosus, and Sclimidtia bulbosa. As regards perennial 
grasses the following are the most important economically: 
Dlf^ltarla erlantha, Pannioum maximum, Erap;ro3tl3 atherstonil 
and Pennlsetum oenohi-oldea» 
The comparatively small perennial grass growth is largely 
due to the low annual rainfall and unfavorable soil conditions. 
Although the soil is composed largely of decomposed granite 
there is apparently no serious mineral deficiency as deter­
mined by chamical analysis of samples of soil and of the 
vegetation. 
OBJECTS OF THE I1TV?:STIGATI0N 
At the time the investigation was started the main objects 
in view v/ere to determine the degree to which native oattle 
could be sucoesafully graded up under practical range conditions 
by the continued use, in successive generations, of purebred 
bulls.C For this purpose it was proposed to make a comparative 
study of the five major beef breeds found in the country by 
breeding these to unimproved cows and on their progeny for 
several generations. 
A secondary object was to determine the most suitable 
practice of herd and pasture management. However, this phase 
of the investigation suffered a severe setback after the v/ork 
had been in progress for two years owing to an outbreak of 
foot'-and-mouth disease in the adjoining territories with con­
sequent necessary quarantine restrictions. 
The present study is concerned with the growth of the 
first generation animals obtained from this scheme of breeding. 
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REVIEW Olf LITERATURE 
The various aspects of the subject of growth are compre­
hensively reviewed in recent publications by Robertson (1923), 
Robbins and co-authors (1928), Brody and Associates (1926), 
(1927), and Hammond (1932). Growth in dairy cattle has been 
extensively studied but comparatively few systematic investi­
gations on the growth of range beef cattle have been reported. 
Moulton and associates (1921) investigated the growth of 
beef steers on different planes of nutrition from birth to 
1440 days of age. Their results indicate that animals fed to 
the limit of their appetites show a remarkably uniform increase 
in weight up to the age of 1200 days. Animals fed on a plane 
of nutrition to furnish maximum growth without fattening show a 
similar curve except that the rate of gain is slower, /vniraals 
fed scantily to the extent where growth was actually retarded 
show a more irregular curve with a perceptibly slower average 
rate of growth. However, it was found that the scantily fed 
animals reached the same wither height as the full fed ones 
at the age of four years. The authors concluded that a greater 
underweight than underheight resulted from the feeding of poor 
rations. They also note that growth is more rapid at the 
earlier ages. 
Hogan and Fox (1923) present grov/th curves for beef steers 
fed in such a manner as to secure as rapid growth as practicable 
under ordinary conditions. These curves show a uniformly 
straight line up to the age of two years when the downward 
trend indicates a decreasing frov/th rate commences. 
Clawson (19S6) in a study of the weight of range cattle 
on pasture found that the younger animals made larger per­
centage gains than the older ones and that the rate of gain 
was most rapid in the early part of the season and gradually 
slowed dovm in the autumn. These obsei'vations were made dur­
ing a period of four years from June to September. 
In his studies on type in beef calves Hultz (1927) found 
very marked changes in body proportions or "type" during a 
six months feeding period. He also states that the most im.-
portant measurements for the determination of type are depth 
of chest, paunch girth and height at withers. 
In a comprehensive review of the growth studies on dairy 
cattle at the Missouri Agricultural Experiment Station Brody 
(1927) states "v/eight and girth are apparently affected to 
nearly the same relative extent by conditions of undernutrition 
one reason is that the measurement of circumference of 
chest includes not only the skeletal growth but also the flesh 
around the chest. The height at withers measurement does 
not measure fleshiness." He concludes that the measurements 
which approach their mature values at relatively rapid rates 
are but slightly influenced in their growth by environmental 
conditions as compared -with the influence of the same conditions 
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on those which approach their mature values at a relatively-
slow rate as compared v/ith weight. 
Lush (19S8) has shown that certain measurements, noticcahly 
those of width, are greatly affected hy degree of finish or fat­
ness apart from grovfth. Eckles and Swett (1919) found no re­
lation between size at birth and rate of growth or size at 
maturity. They also state that gestation has no effect on 
grovrth whereas lactation and nutrition have pronounced effects 
on body weight. These factors also influence the rate of growth 
in vfither height to some extent but have no effect on the height 
attained at maturity. They observed that the rate of growth in 
skeleton is the same for such widely different breeds as Holsteins 
and Jerseys up to 24 months of age. IL'spe, Cannon and Hansen 
(1932) also observed a pronounced effect of lactation on growth 
in weight in dairy cattle. 
Brody and Tiagsdale (1921) found evidence of two post-natal 
cycles in the growth of Ilolstein and Jersey heifers, the maximtim 
grovi'th velocity in the first cycle occurring at four and a half 
jlio five months and the second, an ill-defined maximum at 20 months. 
Hammond (1920) collected data from the records of the 
iSmithfield Club of stoclc exhibited at Fat Stock shov/s and studied 
the relative growth of various breeds and crosses of cattle. 
He analyzed the weights for animals at different ages but these 
cannot be considered as normal grov/th since exhibition stock 
are usually fed and managed exceptionally well. However, he 
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observed definite breed and sex differences for the breeds 
studied. 
In his studies on the growth of the lowland cattle of 
Eastern Prussia, Hansen (1925) found that the younger the 
animals v/ere the greater was the ra1;e of growth in all direc­
tions. The measurements of width increased most rapidly, 
followed by measurements of length and finally measurements of 
height. He found that {growth of various measurements ceased 
between the ages of three and four years. He also observes 
that the plane of nutrition of the animals during the early 
stages of development is very important. 
Ashton (193P) in presenting growth measurements of various 
European breeds of cattle makes the following interesting 
observation: "It would seem that in general the various Euro­
pean breeds of cattle vary in volume or size according to the 
quality or nature of the soil where they are bom and reared. 
The Brittany, truly a dv/arfed breed in every respect, 
owes its extremely small size to the natural lack of both 
calcium and phosphorus in the geological formation of those 
parts of Brittany where the breed was evolved." 
The importance of minerals, especially phosphorus, in 
the normal growth of range cattle on phosphorus-deficient 
pastures, was investigated by du Toit and Bisschop (1929) in 
an extensive series of experiments. Cows of the nondescript 
unimproved type v/ere bred to four different breeds of bulls. 
-.12-
The herds v/ere kept under natural range conditions except that 
certain groups v/ere fed small amounts of bonemeal daily. Regu­
lar weights were taken but only two sets of body measurements 
were taken at tv/o different ages on a number of half-bred hei­
fers of different breeding in each group. The following conclu­
sions were drawn in regard to the grov/th of these animals* 
"The influence of bonemeal on the rate of growth of calves 
is remarkable. At birth there is no difference betv/een*bonemeal"* 
calves and control" calves; at six months there is a differ­
ence of 48 lbs. (or 14.5 per cent) in favor of the former group; 
and at two and a half years the difference, is 243 lbs. (or 32.2 
per cent)." 
In regard to the effect of bonemeal feeding on skeleton 
gro^vth the authors state: "There is a marked difference in favor 
of oows receiving boneraeal in respect to length of body, width 
of chest, heart girth and width between hock bones. The skele­
tal development of bonemeal-fed calves is also superior in 
every way to that of the control calves 
It was also observed that the increase in weight of the 
young stock showed a definite seasonal trend depending upon 
the condition of the pastures, consequent upon the rainfall. 
Growth usually received a check during late winter to early 
summer, i.e. from July to December. 
In regard to breed differences it vias found that the 
.Sussex half-breds were heavier at six months than all other 
breeds (Afrikander, Red Poll, Friealand) and that they retained 
this lead throughout the period of the experiment. The Red Poll 
half-breds weighed conaiderably less than the other groups at 
six months but soon overtook the Afrikander and 5'riesland. 
The latter groups showed approximately the same rate of increase. 
The most extensive investigation on the grov/th of range 
oattle under conditions of yearlong grazing is that conducted 
by Lush and coworkers (1930). This investigation covered a 
period of nine years during which an extensive series of body 
measurements in addition to live weights v/ere taken. The 
following breeds and crosses were included in the study; Ilere-
fords, first cross high grade Brahman-Hereford, and baclccrosses 
of the latter to the Hereford. The conclusions drawn from this 
study may be summarized as follows; 
The most rapid rates of increase in v;eight occurred from 
raid-Aprir to mid-July, after which they gradually decrease 
until mid-January to early March when actual losses wore re­
corded. The growth'curves nhovr a definitely seasonal 
trend and variE^tions from the typical rates of growth are 
directly connected viith rainfall and pasture conditions. 
Measurements greatly influenced by degree of fatness 
were affected to a greater extent by seasonal changes tlian 
measurements of the head and of the long bones. 
Breed and sex differences were relatively unimportant 
but guarter-blood Brahmans were slightly heavier than half-bred 
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Brahmans or high grade Herefords. Steers were slightly heavier 
than heifers at all ages up to 30 months. 
In regard to the effect of adverse conditions on ultimate 
size the authors conclude as follows: "The evidence indicates 
rather clearly that the skeletal growth is really slowed down 
in parts of the body by the winter period of scanty feed. 
V/hether mature size is permanently stunted at all by the winter 
periods of feed shortaf^^e or is only postponed to a later age 
than would be the case with cattle well fed the year round is 
not clear. These data and the data from the experiments at 
other stations lead us to believe that very little if any of 
such permanent stunting occurs." 
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PLAN OF EXPERIMWr 
In 1928 two hundred oows of the unimproved type were pur­
chased from farmers in the surrounding country and these v/ere 
transferred to the experiment station near Messina, Northern 
Transvaal. Selection of the cows was confined to such factors 
as freedom from disease or visible defects; a fairly good frame 
and reasonable thriftiness but no special attention was paid to 
the breeding of the animals. Some showed evidence of an in­
fusion of Afrikander blood v/hile others shov/ed the presence of 
either Friesland, shorthorn or Hereford blood in earlier gene­
rations. The average type of these cows is illustrated in 
Appendix figures S6 and 27.  
Two bulls of each of the following breeds were acquired; 
Hereford, Shorthorn, Sussex, Aberdeen-Angus, and Afrikander, 
as representing the five major beef breeds used extensively 
in South Africa. The Afrikander is a breed developed from 
indigenous strains of cattle and has been fully described by 
Bosman (1924) ,  Reinecke (1927)  and du Toit and Bisschop (1929) .  
The information on the origin of the breed is fragmentary. 
However, all available information tends to show that it was 
developed from the large framed cattle of the Hottentots, a 
tribe of African native which inhabited the coastal regions 
of the Cape at the time of the advent of the white man in 
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the early eighteenth century. The Hottentot cattle were con­
sidered a distinct type differing widely from that of the cattle 
owned by the Bantu tribes. Epstein (1933) has recently en­
deavored to shov/ the similarity in many respects of the present 
day Afrikander to the early Hottentot cattle and he concludes 
tliat there can be little doubt but that this breed traces bade 
ultimately to the Bos indicus of Asia. It is reasonably certain 
that the European breeds of cattle played very little or no 
part in the formative period of the Afrikander since it had al­
ready become established as a breed at the time of the'first 
Importation of European cattle towards the end of the eighteenth 
century. On the other hand, evidence of a Zebu (Bos indicus) 
origin is displayed in the characteristic hump and sloping 
rump. Although the Afrikander Cattle Breeders Society was 
only established in 1912 and the registration of animals only 
dates from that time, the breed had been bred pure for many 
generations at the time of the outbreak of tlie Anglo-Boer war 
in 1899 and many notable herds were in existence at that time. 
As the result of the war most of these herds became scattered 
and valuable breeding records became lost so that tlie pedigrees 
of the present-day Afrikanders generally cannot be traced further 
back than the beginning of the present century. As a breed the 
Afrikander may be described as medium of size and inclined to 
be narrow and shallow of body. It is somewhat leggy, judged 
from the standpoint of a beef animal, but it shows very fine. 
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clean bone. It ia relatively slow in development and both 
sexual maturity and maximum body growth are attained at a 
later age than is oommonly found in the British breeds of 
beef cattle. The oolor is red, ranging from light to deep 
cherry red and the coat is short and sleek. The bx*eed is 
noted for its hardiness, rustling ability and resistance to 
ticks and tick-borne diseases. 
The selection of the bulls was carried out in cooperation 
with the respective breed Societies in order to insure that 
the animals would be representative of the average type of 
ranching bull. They v/ere medium priced bulls and cannot be 
considered representative of the best of their respective breeds. 
The type of these bulls may be observed in the illustrations 
in Appendix figures 28 to 32. They were immunized against 
Redwater tPiroplasmosd'aM and gallsiclmess (Anaplasmosis) before 
being introduced into the area. 
The cows were branded and divided at random into five 
eroupx'3 of equal numbers and each group was bred to bulls of one 
of the breeds mentioned above. It was planned to breed each 
group of cows to all five breeds of bulls in rotation in 
successive years. 
Management; In view of the dense bush and the absence of 
adequate fencing it was extremely difficult to keep the herds 
apart during the breeding season and to prevent animals from 
straying. Consequently all herds were rather closely herded by 
"•18 •" 
day and Kraalled* at night. 
During the "breeding season the groups were kept separate 
and the bulls were allowed to run with their respective herds 
every day from late afternoon until the following morning, for 
a period of approximately 10 weeks. The breeding season was 
restricted with the object in mind of limitinc the calving? season 
bo the months of April, May and June. At the conclusion of the 
service period the groups v/ere combined into tv;o large herds 
v/hich were allov/ed to graze on the various sections of the 
station in rotation. 
All calves were ear-tagged at birth and branded some time 
after weaning. The males were castrated (bloodlessly) by means 
of the Burdizzo Pincers before they v^ere three months old. 
:7eaning occurred at an average age of elglit months. After wean­
ing the calves were run in one herd until they were 18 montlis 
old when the steers and heifers were separated. 
No supplementary feeding was practiced at any time during 
the year except i](i the case of the bulls. These received small 
supplements of cottonseed meal, crushed maize and at odd inter­
vals a small allowance of hay during the service period. 
Oalt and bonemeal v/ere fed at irregular intervals. Generally 
the animals showed no craving for salt, due to the high sodium 
chloride content of the drinking water which was obtained froDi 
boreholes, 
^Confined in a spiall enclosure or corall, ' 
-19. 
In view of the fact that this part of the country was 
heavily infested with ticks and due to the prevalence of 
Anaplasmosis, Piroplasmosis and Heartwater all cattle were 
dipped regularly at weekly intervals during the summer 
months and biv/eekly during the winter months. 
EXPERBfflNTAL DATA AND METHODS 
Cojnmenoing in January 1931 all calves v/ere weighed regu­
larly at bimonthly intervals from birth. The calves born in 
1929 and 1930 were weighed at birth and again at weaning time. 
Thereafter they were alr.o weighed at bimonthly intervals. The 
foundation cows vrere v/eighed only once a year v/hen their calves 
were weaned» At the first weighing in January 1930 they were 
v;eighed on three conRecutive days and the average of the three 
v/eights recorded. For all other animals only tingle weights 
were recorded. 
In January 1931 a system of taking body measurements was 
adopted. All half~bred steers v/ere measured at bimonthly in­
tervals up to May 1933. Measuring of the females was discon­
tinued approximately three months prior to freshening. The 
method employed in taking measurements was as follows: A group 
of animals v/as placed in a pen and the individual to be measured 
was driven into a crush pen where it v/as secured with cross 
beams. A concrete platform had been constructed on the floor 
of the pen to ensure that the animal would stand at the same 
level with all four feet.i,,-An attempt was made to stand the 
animal in a natural position but. this v/as extremely difficult 
in some instances, especially in the case of the young stock 
as some animals were extremely wild. Linear measui'ements were 
taken with a "Deriaz" measuring stick graduated in inches, 
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aud circumference meajsurements were taken with a tape measure 
similarly graduated. 
These operations were usually carried out at the middle 
of the month but as the numbers grew the process occupied 
several days. The following body measurements were taken: 
Height at v/ithers - the vertical distance from the ground 
to the highest point over the v/ithers. 
Height over hips - the vertical distance from the ground 
to the highest point midway betv/een the hooks. 
Depth of chest - the smallest vertical distance behind 
the shoulders. 
Depth of flank - the vertical distance betv/ecn the high­
est point in the rear flank and the top of the body 
just in front of the hook bones. 
Width of cheat - the greatest width of the chest immedia-
• tely behind the shoulders. 
Width at thurln - the horlsontal distance between the hip 
points. 
Vfidth at hooks - the horizontal distance between the 
lateral points of the hooks. 
Width of loin ~ the horizontal distance between two 
corresponding points midway betv/een the anterior 
point of the pelvis and the last rib. 
Length of pelvis - the distance between the anterior 
point of the hooks and the pin bones on the posterior. 
Length of body - the distance from the shoulder point to 
the pin bone taken parallel with the axis of the 
body. 
Heart girth - the smallest circumference of the body 
immediately behind the shoulders. 
Paunch girth - the greatest circumference of the body 
perpendicular to the naval or sheath. 
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Flanli girth - the smallest circiimf erence of the body at 
the rear flank, immediately in front of the hooks* 
V/idth betv/een pin bones. 
The last mentioned measurement proved to be very inaccurate 
owing to the difficulty in locating the pin bones exactly, 
especially in the well-fleshed or fat animals. Consequently 
these figures have been discarded and this body measurement is 
not being used in this study. For the same reason other measure­
ments taken from the pinbones to some other point -e^g.length of 
pelvis and length of body are subject to fjreater error than the 
rest of the measurements. In addition the measurement of 
length of body is also affected by the standing position of 
the animal* The same also applies to h^ght at withers. 
Alifc other linear measurements are not subject to these sources 
of error to any marked extent and are therefore reasonably 
accurate. Measurements of circumference are affected by the 
tautness v;ith which the tape is drawn around the body and since 
it is difficult to judge this accurately these measurements are 
also subject to an appreciable error in this respect. In addi­
tion, these measurements, especially paunch girth, are greatly 
affected by the "fill" of the animals. 
All body measurements of the individual animals were talcen 
at the same time and recorded in a form provided with coltimns 
under the respective headings. Subsequently the observations 
for each body measurement v/ere arranged according to year 
birth, breed and sex. 
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The relevant data for three groups of animals, born In 
1929, 1930 and 1931 respectively, are used in the present 
study. It should be noted that all the animals are half-breds 
of the different breeds of bulls used but occasionally they 
v/ill be referred to simply as "Herefords" , "Shorthorns", 
"Aberdeen-Angus", etc, in the following pages for the sake of 
brevity. 
Data are also available for a small number of three-quarter, 
breds up to weaning age but these are Insufficient to lend 
themselves to statistical treatment and are therefore not 
included in this study. 
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ANALYSIR OF RESULTS 
In the following section the results are analyzed from 
the standpoints of general growth and hreed and sex differences. 
In the analysis of the latter the method of analysis of variance 
introduced "by Fisher (1933) has been used. This method is par­
ticularly well adapted to a study of this nature in view of the 
relatively small number of observations involved and the dis­
proportionate frequencies in the sets. The computations were 
made on a Monroe Calculating machine after the method of Wallace 
and Snedeoor (1931). The test of significance is effected by 
a direct comparison of the mean squares through the use of 
Snedecor's (1934) table for values of F for the corresponding 
degrees of freedomv These values bear a close relation to 
those of Z in Fisher's Table VI (1933). This relationship may 
be expressed as follows: 
The standard errors of the mean differences have been 
derived directly from the standard deviation of the observations 
from their respective breed means as follows: 
Variance I 
Variance II ® F (vSnedecor's notation) 
logg Variance I - log^ Variance II loggF 
logg Variance I - log Variance II « 2 Z (Fisher's 
notation) 
loge I'" 
F 
-25-
Standard Error « S.D. / 1 ^ 1 ^ in v/hioh S» D. is 
ng-'l 
the standard deviation within groups and n^^, ng are the num­
bers of animals respectively in the groups compared. 
Livev;elp:ht3 
The average weights of all half-breds born in 1939, 1930 
and 1931 respectively are shovm in Appendix Tables .XXIII to 
IQiY, The weights are grouped according to year of birth, breed 
and sex. For purposes of comparison the average weights of 
the darns of the 1929 group are also included. 
The average birth weights of all animals classified 
according to sex ai-o shown in the following table. 
Table I. 
Average birth weights in pounds of all half breds 
. Breed 
Sex No, Sex Here-
Ratio ford 
Short­
horn 
Sus­
sex 
Afrit Ab.-
kander Angus Averaff,© 
Males 
Females 
176 
157 
52.87^p 68.2 
47.13^3 63.S 
67.8 
60.7 
70.9 
66.3 
63.8 
57.9 
57.7 
56.7 
65,0 
• 60.8 
Average 65.8 63.3 68, 60.0 57.2 63.1 
These figures do not differ materially from those reported 
by du Toit and Bisschop (1929) for range cattle of similar • 
breeding but they are appreciably lower than those reported 
by Lush and co-workers (1930) for Hereford and Hereford-Brahman 
crossbred range cattle. 
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Talsle II.  
Analysis of Variance of Birth V/eights 
Classifi- Source Degrees 
cation of of 
Variation Freedom 
vSnm Mean Standard 
Squares Squares Deviation F* 
Sex: 
Total 
Between 
sexes 
v/ithin 
sexes 
Breed: 
a.Males 
332 
1 
331 
33356.32 
1452.00 
31904.32 
1452.00 
96.39 9.8 
Total 175 25140.77 
Between 
breeds 4 9885.02 2471.25 
V/ithin 
breeds 171 15255.75 89.21 9.4 
Total 156 12445.69 
Between 
breeds 4 1676.70 419.18 
V.'ithin 
breeds 152 10768.99 70.85 8.4 
15.06 
27.71 
5.91 
Mean Differences 
Hereford Shorthorn Afrilcander Ab. Angus 
Males 
Females 
Sussex 
Hereford 
Shorthorn 
Afrikander 
Sussex 
?Iereford 
Shorthorn 
Afrikander 
2.69±2.3 
3.12±2.3 
3.14±2..5 
0.45±2.5 
5.65±2.5 
2.51±2.5 
7.76±2.2 
• • I. aaiiii ij *mn 
4.62±2.4 
8.33±2.2 
2.70±2.4 
J.3.20±2.1 
i0.0fe±^ .^4 
5.44±2.X 
9.64±2.1 
6?52±gt^  
1.31±2.1 
*Note: Significant differences ( .05) are underscored 
with a single line and those higlily significant (P= .01) 
are underscored with a double line. This system is followed 
throughout in subsequent tables. 
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The difference betv/een the sexes ia highly significant as 
shown in Table II, The value of F = 15.06 may be compared v/ith 
that corresponding with Fisher's *01 probability which is 6.7S 
for the corresponding degrees of freedom. Likewise the differ­
ences between breeds are highly significant for both sexes. 
The corresponding values of F designated as highly significant 
are 3.43 and 3.45 for males and feDiales respectively. In the 
lower half of the table the breeds are arranged in descending 
order in respect of birth v/eight and mean differences v/ith 
their respective standard errors given between the different 
breeds. It v/ill be obsei-ved that the ranking of the breeds 
is the same for both sexes. In the case of the males both 
Sussex and Ilerefords proved significantly heavier than the 
Afrikanders and the Aberdeen-Angus, while the Shorthorns and 
the Afrikanders are significantly heavier than the Aberdeen-
Angus. In the case of the females the Sussex are significantly 
heavier than all breeds except the Herefords. The latter are 
significantly heavier than both Afrikanders and Aberdeen-Angus. 
Grov/th In Body Weight 
Live weights are used most commonly to depict growth in 
animals. There are several methods of constructing grov/th 
curves from such data. The usual method is to plot the actml 
v;eights against age or time. This gives the absolute growth 
curve as shovm in Appendix figures 9 to 11 in which the weights 
of the different breods for each sex have been plotted against 
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Qge. These charts show the general trend of the weights of 
each breed of the different groups for both sexes separately 
and indicate the seasonal fluctuations in the v;eights. However 
they do not convey a correct pioture of the relative rate of 
grov;th. .Several other methods may be used. Minot (1908) 
originally suggested the "Simple Interest" method v/hich may be 
W'o .. w 
represented by the formula B « — v;here R is the relative 
1 
rate of growth and and Wg represent successive weights. 
Brody (1927) suggested two different equations for relative 
growth rate at different ages: First, for grov;th preceding 
the inflection at puberty, represented by the formula 
K « , and second, for the phase of growth following 
the inflection the following formula is pi'oposed K = 
where W is weight at the given instant, (A-W) growth yet to 
be made, and k proportionality constant or relative rate of 
growth. 
However, the formula proposed by Fisher (1981) appears 
to be the best adapted to the study of relative growth rates 
and this method has accordingly been used in the present study. 
In SlBhor's formula R - and nig 
are successive weights and tg - tj represents the length of 
the interval between weighings. R is the relative growth rate. 
Figure 1 shows the relative (instantenous) grov/th rates 
expressed in percentage from weaning of steers and heifers of 
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all breeds In the 1929 group. It will be observed that there 
is little change in the relative rate of growth between the 
sexes until the age of 34 months. From this age up to the age 
of 4S months the steers show an appreciably greater relative 
increase (or smaller loss) in weight than the heifers. The 
former age coincides with the time that the heifers first came 
into lactation. Upon weaning of their calves the former were 
42 months of age and the relative rate of increase again rises 
to that of the steers. At the age of 46 months there is a further 
decrease in the growth rate of the heifers. At this age they 
came into lactation again. This situation is also clearly 
brought out in Figure 2 in which the average bimonthly v^eights 
are plotted on semi-log paper. These curves show the relative 
growth of the sexes throughout the period and bring out the 
divergence in the lines after the age of 32 months is reached. 
It' is of course well loiown that steers are normally 
heavier than heifers at maturity but this sharp divergence 
must be ascribed partly to the effect of lactation on the 
females. Eckles and Swett (1919) and also Ispe, Cannon and 
Hansen (1932) found that v/hile gestation had no effect on growth 
rate, lactation exercised a pronounced influence. When the 
females are divided into two groups on the basis of \7hether 
or not they had been in lactation the following results are 
obtained. 
si;:;: 
"•'•I ii 
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Figure S. 
Relative growth. 
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Live weights of 1929 steers and heifers 
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Table III. 
Effect of Lactation on Body V/eight 
Group Number 
July 1931 
"/eight 
January 1933 
Laetating 26 709 790 
Non-lactating 21 705 903 
Difference 4 -113 
Vftien the difference in the last ooltunn is tested for significance 
by the method of analysis of variance a value of F " 21.64 is 
obtained, v/hich is highly significant. The difference in the 
heights at withers of the above groups in January 1933 mas'^ 
similarly tested. Although the non~laotating group showed 
the higher average height the difference is only on the border­
line c(f aignificanoe (F •= 2.61). Lactation evidently retarded 
growth in height to some extent especially in viev/ of the fact 
that the aniioals were still immature. 
Breed Differences 
Appendix Tables XXIII to XX7 show the average weights for 
the different breeds grouped according to year of birth. Appen­
dix figures 9 and..10 show the average trend of the changes in 
weight, from weaning up to the a ges of !51 months and 39 months 
respectively^ for the 1929 and 1930 groups, vihile the average 
trend of the weights of the 1931 group from birth up to 27 
months of age is indicated in Appendix figure 1,1, It will 
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be observed that all breeds follow more or less the •same course 
and it v^ould appear that environmental factors, such as climatic 
conditions and feed supply, have the same general effect on 
all breeds. This point will be further discussed in a later 
section. 
Figure 3 shows the relative growth of the steers of the 
different breeds of the 1929 group, and Figure 4 the relative 
rate of increase in v;eight on a percentage basis. V/ith the 
exception of the Aberdeen-Angus, v/hich show a higher relative 
rate of increase at the age of 36 months, tte breeds maintain 
their relative positions throughout the period and generally-
speaking, there is practically no difference between any of 
these breeds in this respect. However, the differences in 
absolute weights betv/een breeds in all three groups are not 
inconsiderable. 
The differences are analysed separately for the sexes in 
Tables IV - VI. 
/ 
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Fig. 3. Relative growth of the 1929 group. Live Weight. 
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Table lY. 
Analysis of Variance of Final Weights 
1929 I-Talf breds 
Steers 
Heifers 
Source Degrees Sum Mean Standard 
of of of Squares Deviation 
Variation Freedcaa Squares 
Total 49 499966.6 
Betv/een 
breeds 4 180774.6 45193«6 
mthin 
breeds 45 319192.0 7093.2 84.2 
Total 44 403850.5 
Between 
breeds 4 93416.0 23354.0 
Within 
breeds 40 310434.5 7760.86 88.1 3.01 
Mean Differences 
Afrikander Shorthorn Sussex Ab.-AnRus 
Bteers 
Hereford 
Afrikander 
Shorthorn 
Sussex 
115±35.8 12&±42.7 153±37.8 158±34.4 
10±42T7 38±37.8 
28±44.3 
43±34.4 
33±40.6 
5±34.4 
Heifers 
Sussex 
Shorthorn 
Hereford 
Ab.-Angus 
Shorthorn Hereford 
84±45.4 132±44.0 
'•48±37.''/ lEETOHm 
0 .0  
Afrikander 
mi^ 4 
~55I3F74 
5±37.7 
5±4-2.5 
-•33«" 
The value of F ® 6.37 in the case of the steers is highly 
significant. The corresponding value for the one per cent pro­
bability being F « 3.77 for 45 degrees of freedom. In the tests 
of significance of mean differences in the lower half of table 
the breeds have been arranged in descending order of their mean 
?/eights*. 
The Hereforda prove to be significantly heavier than all 
other breeds v/hile no heterogeneity is demonstrated among the 
other breeds. The conclusion is reached tlBt the high value 
obtained for P is due entirely to the extraordinary high 
average v/eights attained by the Hereford half breds, namely 
131E pounds at 48 months of age as compared v/ith 1197, 1187, 
1159 and 1154 for the Afrikander, Shorthorn, Sussex and 
Aberdeen-Angus half breds respectively. 
In the case of the females heterogeneity between breeds is 
likev/ise demonstrated, the value F » 3.01 being above the 5 per 
cent point. However in this case the Sussex are 'significantly 
heavier than all breeds while the differences between the rest 
of the breeds are not significant. A possible explanation for 
the high average v/eight of the vSussex as compared v;ith the 
Ilerefords may be sought in the fact that only 50 per cent of the 
former freshened during the previous year as against 83 per cent 
in the case of the latter. Similarly, the low average weight 
of the Afrikander half breds may be accounted by the high calving 
percentage of 83 per cent as coDipared with 50 per cent for 
'•^This system is followed' in all subsequent teats of significance 
of mean differences between breeds. 
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each of the remaining breeds. 
Table V. 
Analysis of Variance of Final Weights 
1930 Half-breds 
Source Degrees 
of of 
Variation 5'reedom 
F-teers 
Heifers 
S\ms 
of Mean Standard F 
Squares Square Deviation 
451761 
6523S.9 16308.S 
386528.1 7888.3 87.7 2.06 
286968 
568S8 14207 
230140 4794.6 69.2 2.96 
Total 53 
Between 
breeds 4 
Within 
breeds 49 
Total 52 
Between 
breeds 4 
Within 
breeds 48 
Steers 
Mean Differences 
Not significant 
Heifers 
Sussex Afrikander 
Hereford 
Sussex 
Afrikander 
Ab.-Angus 
1.0±32.9 43±26.4 
4S±31.4 
Ab-Anaus Shor thorn 
69±89.6 88±51.6 
68.t33.4 87±35.8 
4b±2^.0 
19±32.8 
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In the 1930 steers the differences between the 'breeds are 
not significant. However, the Sussex and the Hereford half-
breda are again appreciably heavier than the other breeds. It 
vrill be observed that the value of F " 2.06 borders on signifi-
oance, the value corresponding to the 5 per cent point being 
F » 2.56. 
In the 1930 females the difference is significant. In 
this case the Herefords and the Sussex are significantly heavier 
than the Aberdeen-Angus and the Shorthorn while the differences 
between the latter are not significant. 
The animals of the 1931 group were only 20 months of age 
on the average when the final vreights were taken. The differ­
ence between breeds is highly significant for both sexes, 
the values for F being above the one per cent probability. 
In the case of the steers the Herefords and the Sussex are 
again significantly heavier than the remaining three breeds. 
The mean differences botv/een all other breeds are not signi­
ficant. 
In the case of the females all breeds are significantly 
heavier than the Afrikanders while the differences between 
the rest of the breeds are not significant. 
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Table 
Analysis of Variance of Final Weights 
1931 Half-breds 
Source Degrees Sums Mean Standard 
of of of Square Deviation F 
Variation Freedom Squares 
steers 
Heifers 
Total 
Betvreen 
breeds 
Within 
breeds 
Total 
Between 
breeds 
Within 
breeds 
63 278400 
4 73935.27 18483.88 
59 204464.73 3465.50 58.8 5.38 
52 187566 
4 63976 • 15994 
48 123590 ::2574;.8 50.7 6.21 
Steers 
Heifers 
Hereford 
Sussex 
Afrikander 
Shorthorn 
Sussex 
Sho rthorn 
Hereford 
Ab-Angus 
Mean Differences 
Sussex Afrikander Shorthorn Ab»-Anp:us 
10^22,8 62±22.5 
52±21.3 
75±25.4 
65i:24.2 
13'^ ;25.1 
82i22.5 
72±81.3 
20±;^ 's'i'2' 
,7±25.1 
Shorthorn Hereford Ab.-Anp:us Afrikander 
9±26.2 10±21.0 S5±23.S 88±21.0 
1±24.7 26±26.7 79±24,'y 
25±21.7 
-S7-. 
It is concluded from the analysis of variance of the 
weights taken at different ages on the three groups of cattle 
that the breeds may be classified into tv/o major v/eight groups 
namely, Hereford and Oussex in one group and ShorthD3?n, Afri­
kander and Aberdeen-Angus in the second group. While the 
differences in average v/eight between breeds within each of 
these groups are not significant, the breeds in the first group 
are significantly heavier than those in the second group. 
Seasonal Influences on Live Weight 
No evidence of the peculiar cyclic nature of growth in 
weight as described by Brody and Ragsdale (1921) is shown by 
the growth curves of any of the three groups. This is possibly 
due to the extreme effects produced by the seasons of the 
year which would tend to mask the expression of such cycles 
especially in the older animals. The absolute growth figures 
indicate the same general trend and seasonal fluctuations for 
all groups. Referring again to Figure 4 which shows the 
relative percentage growth rate of all animals in each of the 
five breeds for the 19S9 group from weaning up to 4 years of age, 
it will be observed that the highest percentage increase occurred 
at the age of IS months, the next peak is between 20 and 22 
months, the third at 32 months and the fourth at 44 months. 
These ages coincided with the following months of the year 
respasotively: May 1930, January - March 1931, January 1932, 
January 1933. The ages at which relative growth was the least 
-38 
(actual losses being recorded in most instances) are as 
follov/s: 18 months, 26 months, 34 months, and 42 months. 
These ages coincided with the follov/ing months respectively: 
November 1930, July 1931, March 1932, November 1933. 
The fluctuations in relative grov/th rate betvreen 
periods of greatest and smallest gains respectively is very 
considerable and clearly demonstrates the influence of season 
on the Y/eights of cattle at any age from weaning up to maturity. 
The fluctuations in the growth of the 1930 and the 1931 groups 
exactly coincide in a vertical plane with those described above. 
Thus in the 1930 group the peaks occur in January - March 1931 
(age 8-10 months), January 193S (age 20 months), January 1933 
(age 20 months). Likev/ise in the 1931 group the peaks occur 
in January 1932 (age 8 months) and January 1933 (age 20 months). 
It is therefore apparent that grov/th in live weight is 
strictly seasonal under the conditions obtaining in the locality 
where these cattle were raised. Most rapid growth occurs dur­
ing the late summer and early autimin months while growth is 
retarded to a great extent during late winter and early spring. 
Rainfall rather than season per se is the cause of these 
fluctuations. The rainfall is limited and strictly seasonal. 
The heaviest precipitation usually occurs from November to 
February. The monthly rainfall for the five-year period during 
which this experiment was in progress is given in Table YII. 
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Table VII. 
Monthly Rainfall in Inches 
1928 1929 1930 1931 1932 1933 
January 1.64 3.07 3.72 0.16 2.56 10.88 
ITebrioary 2.08 5.88 0.30 0.60 4.21 MM 
March 0.43 0.89 1.60 1.43 5.77 0.90 
April M «• •MlM 1.80 1.35 1.47 
May 0.10 0.40 0.06 mm tm 
June Mi«* 0.05 
July mm ' 1.10 
A.ugust 0.16 0.02 •MM 
September MM* •mm «•« 0.08 — 
October 0.11 0.65 1.66 0.71 
November 1.77 4.68 2.69 2.94 1.30 
December 2.43 1*94 4.2S 1.4-5 3.11 
Total 8.62 17.68 14.81 10.69 19.19 11.78* 
*0 month-total 
The rainfall for the 4-month period November to February 
inclusive was lS.15j 9.64; 7.67; 11.16; 15,24 inches, as com­
pared with 0.80; 1.71; 5.88; 5.54; 8.31 inches for the remain­
ing 8-month period for the years 1928 to 1933 respoctively. 
These figures show more alearly the reason for the relatively 
large percentage increases each year. It will be observed that 
there was practically no precipitation during the period extend­
ing from May to October hence the retardation in growth of body 
v/eight up to November. 
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That this is the general situation in the semi-arid regions 
of South A-frica in the summer rainfall area is fully borne out 
by the results obtained by du Toit and Bissohop (1929) in v/hich 
they invariably observed an actual loss in weight in young 
growing cattle during the period July to November as compared 
with uniformly substantial increases during the period December 
to May. 
Similar results have also been obtained by Lush and co~ 
v/orkers (1930) for range cattle in Texas. They record actual 
losses in weight from mid-January to mid-March (corresponding 
with the season July to November in the present study) and the 
greatest increases in weight from mid-April to mid-July (corres­
ponding v;ith the season December to March). 
These results are in strong contrast to those obtained with 
cattle kept on a uniform level of nutrition throughout the year 
as reported by Moulton and associates (1921) and Hogan and Fox 
(1923) for beef steers and by Brody and Ragsdale (19S3), (1925) 
for dairy cattle. Under these conditions the animals show a 
uniform, although slightly decreasing rate of grovrth tlirough-
out the year from birth up to the age of three years or over. 
Returning to Appendix Table XXT, attention is drawn to the 
similarity between the final v/eights of the 1929 half bred 
heifers and those of their dams. The average weights of the 
•Shorthorn, Sussex and Afrikander half breds are slightly higher 
than the average® of their respective dams, while those of the 
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Hereford and Aberdeen-Angus half breds are slightly lower than 
those of their dams. These differences are small, hov/ever, and 
it must "be concluded that the half bred females shov? no signi­
ficant improvement in body weight over their dams. The steers, 
on the other handi.are uniformly heavier than their dams but 
it is difficult to determine accurately whether or not this is 
due to normal sex differences as no data are available on the 
v/eightET of steers of the unimproved type. The question arises 
as to whether the use of purebred beef bulls on the native cows 
has resulted in any marked improvement in weight of the offspring 
over that of their native dams. Any possible effect of lactation 
on the weights of the halfbred offspring must be ruled out since 
the weights of the dams represent the average of weights taken 
in January in three successive years Just at the time Vifhen their 
calves were v/eaned. Several possible explanations suggest them­
selves but discussion of these must be deferred until the body 
measurements have been examined. 
Body Measurements 
Growth in Body Measiirement s 
The average body measurements of the different breeds are 
shown separately in Appendix Tables ]GCVI to LXIV. The measure­
ments of the steers and heifers are shown separately in adjacent 
columns in each table. As pointed out in a previous section 
the measurements were discontinued in the case of the heifers 
shortly after they had been bred so that completed figures are 
available only for the steers. J^irthermore, these measurements 
were only initiated in the beginning of 1931 consequently no 
data are available for the 1929 group up to the age of 20 months, 
nor for the 1930 group prior to the age of 8 months. However, 
the animals- of the 1931 group v;ere measured at bimonthly inter­
vals from birth up to the age of 24 months so that there is 
sufficient overlapping of the measurements at different ages 
in the different age groups to enable one to estimate with a 
fair degree of accuracy the nature of the continuous relative 
growth in body shape. 
The relative growth of different parts of the body is 
presented graphically in Figures 5 and 6. Figure 5 diov/s the 
average linear measurements of all 1931 steers from 2 months 
up to 24 months of age. Figure 6 shows the same measurements 
for all 1929 steers from the age of 24 months up to 48 months. 
All body measurements were plotted on the same logarithmic 
scale consequently these curves also show the relationship of 
the different body parts to each other. 
All measurements show fairly rapid growth in the pre-
weaning stage. At the age of 8 months there is a slight dovm~ 
ward deflection of the curves. This deflection becomes more 
marked at the age of 12 months. From this point the curves 
straighten out indicating a continuous but decreasing rate 
of growth up to the age of 24 months. Figure 6 shows the 
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Figure 6, Relative growth in various body dimensions. 1929 steers. 
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relative gro rbh in the older animals. The various body measure­
ments occupy the same relative position in the diagram as in 
the case of the younger group. Practically the same relative 
growth is shown throughout the period up to the age of 48 months 
when the measurements ceased. 
Seasonal influence on Body Measurements 
Although some measurements, notably those of v/idth (betv/een 
hooks, between thurls^ chest, and loin width) shov/ some irregu­
larity, in no case are such excessive fluctuations observed as 
in the case of body weight (see Figure 3). The curves repre­
senting body length, hip height and wither height respectively, 
are particularly smooth. In Figure 7 and 8, which represent 
the percentage growth rates of the 1931 and 1929 groups res­
pectively, the measurements liave been divided into those v/hich 
Ei-iow the greatest and those showing the least seasonal fluctu­
ations respectively. The former comprise the following measure­
ments in descending order of the degree of fliictuation: 
width of chest, width of loin, width at thurls, width at hooks, 
and length of pelvis. The second group includes depth of 
flank, width of chest, length of body, height over hips arii 
height at withers. The former group of measurements occupy 
the lower half of the respective diagrams and the latter occupies 
the upper half. 
Figure 7 shows at a glance the course of the percentage 
growth rates in the young animala The growth rate for all 
measurements in the upper half of the diagram diminishes rapidly 
-43a-
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until the age of 14 to 16 months. It reniaino fairly constant 
during the succeeding four months except in the case of flank 
depth v/hich ^0T7s rsither vfide fluctuations, and thereafter again 
shows an : upward trend. The same general trend is observed 
for the measurementn in the lower half of the diagram. In 
the latter, however, the fluctuations are much greater and such 
measurements as v/idth of chest and width of loin actually show 
substantial negative growth rates at the age of 14 months. 
Figure 8 shows the corresponding measurements for the 
older group of steers. The measurements in the upper half of 
the diagram show a relatively constant although sL ightly 
diminishing, rate of grovfth. Those in the lower half show 
vrfLde fluctuations from month to month and tend to diminish 
at a greater rate with increasing age. rsubstantial negative 
values are again observed in the case of the latter. 
The ages at which the rate of growth in body measurements 
was highest correspond exactly with those observed for the 
greatest increase in weight as shown in Figure 4. Similarly, 
the points of smallest or negative growth rate coincide with 
those at v/hich losses in v/eight occur. These fluctuations must 
therefore bo,attributed largely to seasonal influences. A^ s 
pointed out by Lush (1928) iaertain body measurements are greatly 
affected by the degree of fleshing or fatness in the animals. 
It can be reasonably assumed that the seasonal fluctuation 
in the rate of growth in respect to both weight and body 
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measuremenbs are due primarily to the alternating periods of 
abundance and scarcity in the feed supply. The production of 
forage in this region is largely dependent upon frequent pre™ 
cipitation in view of the temporary nature of the grasses which 
consist predominantly of annual species. Under conditions of 
a uniformly optimum feed supply such fluctuations in growth do 
not occur as pointed out by Moulton and co-workers (1921), 
Hogarty and Fox (1923) and Lush and coii-Virorkers (1930). Even 
if no permanent stunting in ultimate size of the animals occurs, 
interference v/ith the noiTnal development of the animals results 
and such Interference undoubtedly influences the age of maturity. 
It is generally held that the native cattle in the semi-arid 
region of South Africa are late maturing. Our ovm observations 
confirm this view and it is suggested that this phenomenon is 
indirectly the result of inadequate nutrition and that the 
pressure of natural selection in favor of a type of animal that 
can subsist on a low plane of nutrition is stronger than man's 
artificial selection for beef conformation. 
Breed Differences 
The measurements of the steers are presented graphically 
in Appendix Figures IE to 24. The three groups of curves in 
each diagram have been so arranged that a perpendicular line 
intersecting the horizontal axes of all three at any point 
represents the same date (month and year) so as to give a com­
parative picture of seasonal Influences on the various body 
45« 
measureraents of different breeds at different ages. It will 
be observed that the course of the absolute measureraents is 
very similar for all breeds indicating that the breeds are 
affected by conditions of environment such as feed supply, 
more or less to the same extent. In the younger age gi-oups 
the relative differences in oertain body measurements betv/oen 
the breeds appears at a comparatively late stage in the develo^ -f 
ment of the animals. The differences between breeds in the 
different age groups of steers are analysed in the follovdng 
section. 
Referring to Table VIII it is seen that no heterogeneity 
is demonstrated in either the 1931 or the 1930 group. In fact 
the variance v/ithin breeds is greater than that between breeds 
in either group. This may be due to age differences in the 
animals within the groups althougli it should be pointed out 
that the calving season was controlled within certain limits 
and the extreme range in ages between individual animals is 
generally less than two months. However the values of F " 1.55 
and I* = l.BB are insignificant. On the other hand, in the 
19S9 group the difference between breeds is highly significant! 
"F " 5.04 as compared with a value of 3.77 for a probability of 
one per cent against the difference being due to experimental 
error. The breeds rank in the following descending order; 
Afrikander, Shorthorn, Hereford, Aberdeen-Angus and Sussex. 
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TalJle VIII. 
Analysis of Variance of Height at Withers 
Final Measurements 
Half bred Steers 
Source Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Squares Squares Deviation 
Total 63 143.5273 
1931 Between 
breeds 4 7.9556 1.98 
Within 
breeds 59 135.5717 2.29 1.51 1.55 
Total 53 99.8330 
Between 
1930 breeds 4 6.2819 1.57 • 
Within 
breeds 49 93.5511 1.91 1.38 1.22 
Total 49 167.2621 
Between 
1929 breeds 4 51.7701 12.94 
V/ithin 
breeds 45 115.4920 2.57 1.59 5.04 
1931 
1930 
1929 
Mean Differences 
Not significant 
Not significant 
Afrikander 
Shorthorn 
Hereford 
Ab.Angus 
Shorthorn Hereford Ab.Anp;us 
0.54±.81 0.61±.68 2.36±.66 
0.07±.81 
1.75±.66 
Susse3C 
2,a3±.72 
2.22±.78 
0.471.69 
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The first three breeds are significantly higher over the withers 
than the Aberdeen Angus and Sussex. The differences between 
all other breeds are not significant. 
Table IX shov;s the analysis of variance of height over 
hips. The breed differences prove to be highly significant 
in each age group, the corresponding values of F for the one 
per cent point being 5.65, 3,72 and 3.77 as compared with 
4.39 , 3.68^  and 5,47 for the three groups respectively. 
Inspection of the mean differences between individual 
breeds indicates that the Afrikanders are significantly higher 
over the hips than the Aberdeen Angus in all age groups. In 
the 1931 group the Afrikanders are also significantly higher 
than the Shorthorns; in the 1930 group they are significantly 
higher than the Herefords, and in the 19S9 groups significantly 
higher than the Sussex. In the 1931 group both Sussex and Here­
fords are significantly higher than the Aberdeen Angus and in 
the 1029 group the Herefords and the Shorthorns are significantly 
higher than the Aberdeen Angus. In each case the Afrikanders 
shov/ the greatest height over hips and the Aberdeen Angus the 
least height except in the 1930 group where the Herefords show 
a slightly lower figure than the Aberdeen Angus. The other 
breeds occupy inteimediate positions and show no consistency 
in their ranking with respect to each other from one age group 
to the next. 
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Table IX. 
Analysis of Variance of Height over Hips 
Final Measiixement 
Half bred Steers 
Source Degrees Sums 
Group of of of Mean Standard 
Variation Freedom Squares Squares Deviations 
Total 63 186.4131 
Between 
1951 breeds 4 42.8085 10.70 
Within 
breeds 59 143.6046 2.43 1.56 
Total 53 125.1861 
Between 
1930 breeds 4 28.9496 7.24 
Within 
breeds 49 96.2365 1.96 1.40 
Total 49 163.7089 
Between 
1929 breeds 4 53.5725 12.39 
V/ithin 
breeds 45 110.1364 2.45 1.56 
F 
4.39 
3.68 
5.47 
1931 
1930 
1929 
Afrikander 
Sussex 
Hereford 
Shorthorn 
Afrikander 
shorthorn 
Sussex 
Ab.Angus 
Afrikander 
Hereford 
Shorthorn 
Sussex 
Mean Differences 
Sussex Hereford Shorthorn 
0.43±.56 0.6a±.60 1.40±.67 
O.S5±.60 0.9^±.64 
0,7g±.67 
Shorthorn Sussex Ab.Anprus 
0.59±.60 0.80±.58 1.16±.54 
0.ai±.64 0.57±.61 
0.36±.57 
Ab»Angus 
2.2S±.59 
0.8S±.6'i' 
Hereford 
1.S5-1.68 
0.66±.68 
0.45d;.66 
0.09±.63 
Hereford Shorthorn Sussex Ab.AnfOis 
0.82±.67 1.00±,79 S,08±.70 S.75±.64 
0.18±.79 1.93±.64 
i.08±.82 rr?Bo^  
G.67±.68 
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It should he noted that the relative positions of the 
breeds in respect to height over hips are very similar to 
those for height at v/ithers. 
Inspection of Table X shov/s that the differences in body 
lehgth between breeds is significant only in the 1929 group, 
although the values of P in the other groups approach signi­
ficance. Referring to the mean differences between individual 
breeds in the lower part of the table it is quite apparent 
that the high value obtained for F in the 19S9 group is due 
entirely to the exceptionally great length of body of the 
Herefords as compared with the other breeds, the former being 
significantly longer than all other breeds. The differences 
between all other breeds are not statistically significant. 
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Table X. 
Analysis of Variance of Body Length 
Final Measurements of Steers 
Source Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Sciuares Squares Deviation 
Total 63 234.0000 
Betv/een 
1931 breeds 4 26.2691 6.56 1.86 
within 
breeds 59 207.7309 3.52 1.88 
Total 53 225.2697 
Beti7een 
1930 breeds 4 30.9083 7.72 1.95 
V/ithin 
breeds 49 194.3614 3.96 1.99 
Total 49 283.9293 
Between 
1929 breeds 4 60.0425 15.01 3.03 
Within 
breeds 45 223.8868 4.97 2.23 
Mean Differenoes 
1931 Not Significant 
1930 Not significant 
Ab.Ang!;us 
Hereford 2.49±.91 
1929 Ab.Angus 
Shorthorn 
Afrikander 
Shorthorn Afrikander Sussex 
S.!76±1.13 3.iai:.95 
0.27±1.08 0.69±.91 
0.42±1.13 
3.21±1.00 
O!45±I!I7 
0.0311.00 
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1931 
1930 
1929 
Table XI. 
Analysis of Variance of Depth of Chest 
Final Measurements of Steers 
Source Degrees Sums 
Group of of of 
Variation Freedom Squares 
Mean Standard 
Squares Deviation 
Total 
Between 
•breeds 
V/ithin 
breeds 
Total 
Between 
breeds 
Within 
breeds 
Total 
Between 
breeds 
Within 
breeds 
63 
4 
59 
53 
4 
49 
49 
4 
45 
37.9975 
5.4957 
32.5018 
44.2278 
8.9663 
35.2615 
44.9962 
8.7931 
36.S031 
1.37 
0.55 
2.24 
0.72 
2.19 
0.80 
.74 
.84 
F 
2.49 
3,11 
2.73 
.89 
1931 
1930 
1929 
Sussex 
Hereford 
Ab.Angus 
Shorthorn 
Sussex 
Hereford 
Ab.Angus 
Shorthorn 
Hereford 
Afrikander 
Shorthorn 
Ab.Angus 
Mean Differences 
Hereford Ab.Angus Shorthorn 
0.12±,29 0.42±.27 0.53±.30 
0.30±.28 0.41±.32 
0.11±.32 
Hereford Ab.Angus Shorthorn 
0.44±.40 0.74±.55 1.11±.39 
0.30±.58 
0.37±.37 
Afrikander Shorthorn Ab.Angus 
0.55±.38 0.80±.45 0.84i:.36 
0.25±.45 0.S8±.37 
0.04±.43 
Afrikander 
0.77±.27 
0.65±.26 
Q.35±.28 
0.24±.32 
Afrikander 
1.14±.55 
0.70±.37 
0.40±.33 • 
0.03±.36 . 
Sussex 
1.30±.4Q 
0.75±.40 
0.50±.47 
0.46±.39 
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Table XII. 
Analysis of Variance of '//idth of Cheat 
Final Measurements of Steers 
Source of Degrees Sums 
Group of of Mean Standard F 
Variation Freedom Squares Squares Deviation 
Total 63 38.7956 
Between 
1931 breeds 4 6.3735 1.59 2.90 
Within 
breeds 59 32.4221 0.55 .73 
Total 53 33.4253 
IBetween 
1930 breeds 4 .3.4755 0.87 1.42 
Within 
breeds 49 29.9518 0.61 .78 
Total 49 37.3113 
Between 
1929 breeds 4 7.24^ 18 1.81 2.71 
Within . 
breeds 45 30.0695 0.67 .82 
1931 
1930 
1929 
Sussex 
Hereford 
Afrikander 
At.Angus 
Mean Differences . ' 
Hereford Afrikander Ab.Anfflis Shorthorn 
0.16±.31 0.54±.26 0.56±.86 
0.38±.E8 0.40±.28 
0 , 0  a t  . 2 8  
0.78±.50 
0.62±,31 
0.24±.31 
0.22±.26 
Not Significant 
Afrikander Ab.Angus Shorthorn sussex 
Herefo rd 
Afrikander 
Ab.Angus 
Shorthorn 
0.64i:.35 0.83±.33 1.0e±.41 
0.19±.33 0. * 41 
0.25±.39 
1.16±.36 
0.5^ V37 
0.33±.35 
0..08±.43 
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Tal3le XIII. 
•Analysis of Variance of Heart Gifth 
|final Measurement of Steers 
Source Degrees SUBIQ 
G-rpup of of of Mean Standard P 
Variation Freedom Squares Squares Deviation 
Total 63 296.49G1 : -v ; 
Between 
1951 breeds 4 45.9354 11.48 2.70 
V/ithin 'v • 
breeds 59 250.5604 4.25 2.06 
Total 53 269.3750 
Between 
ISBO bi'eeds 4 52.7218 13.18 2.04 
Within 
breeds 49 316.6532 6.46 2,54 
Total . 49 290.4250 
Between 
1929 breeds 4 51.6708 12.92 2.43 
Within 
breeds 45 238.7542 5.31 2.30 
Mean Differences 
Sussex Ab.Ansus Shorthorn Afrikander 
Hereford 0.23±. 80 1.48d:.79 1,89± .89 2.05±.79 
1931 
Sussex 1.25ii.74 1,66±.SS 1.62±.74 
Ab.Angus 0.41± .88 0.5')'±.76 
Shorthorn 0.16±,88 
1930 Not Significant 
Shorthorn Afrikander Ab.Anpjus Sussex 
Hereford 1.69±1. 17 1.72±.,98 2.42± .94 2.83tl.03 
Shorthorn C.0511.17 0.73±1.11 1.14±1.21 
19S9 Afrikander 0.70± .94 l.ll±l.t)3 
Ab.Angus 0.411.99 
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Tables XI to XIII show the differences in chest measure­
ments between breeds. The values of F for depth of chest are 
significant for all age groups (Table XI). The mean differences 
in the 1931 group show a significant value only between the 
Sussex and the Afrikanders in favor of the former breed. In 
the 1930 group the .Sussex are again significantly deeper in 
the chest than the Afrikanders. In addition, the Sussex also 
prove significantly deeper than both Aberdeen-Angus and Short-
hftms. The mean differences are not significant. In the 1929 
group the only significant differences are those between the 
Herefords on the one hand and the Aberdeen Angus and Sussex on 
the other hand, in favor of the former. 
In width of chest the variance between breeds is signifi­
cant for the 1931 and 19S9 groups (Table XII). In the former 
the mean differences are significant between the Sussex on 
the one hand and the Afrikanders, Aberdeen Angus and Shorthorns 
on the other. In the 1929 group the Herefords are significantly 
deeper than the Aberdeen Angus, Shorthorns and Sussex. Other 
mean differences are not significant. 
In heart girth the variance between breeds is significant 
in the 193!!. and the 1929 groups (Table XIII). On analysis the 
mean differences show that in the former age group the measure­
ments of the Herefords are significantly greater than those of 
the Shorthorns and Afrikanders, In the latter age group the 
Herofords exceed the Aberdeen Angus and Sussex in a significant 
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degree» The mean differences between other breeds are not 
significant. 
It will be noted that the breeds do not maintain the same 
relative positions to each other in the three age groups in 
respect of chest measurements. In the 1931 and 1930 groups 
the Herefords and Sussex show the highest values for each of 
these measurements while in the 19S9 (oldest) group the Sussex 
have the smallest values for these measurements* A. possible 
explanation for this inconsistency in the behavior of the 
Sussex may be sought in a differential growth rate at different 
ages. This view is supported by the fact that the Sussex 
showed the second highest average depth of chest and heart 
girth, in the initial measurements of the 1929 group at the 
age of 20 months as compared with the highest and second 
highest averages respectively at the aame age in the 1930 
and 1931 groups (See Appendix Tables yjQCIV and XLIX). 
Similarly in width of chest the average initial measurement 
of the animals of this breed are midway between those of the 
other breeds and only slightly below that of the Herefords, 
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Table XIV. 
Analysis of Variance of Width of Loin 
Final Measurements of steers 
Source Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Squares Square Deviation 
Total 63 21.9678 
Between 
1931 breeds 4 4.4647 1*12 3.76 
Within 
breeds 59 17.5031 0.30 • 54 
Total 53 26.6309 
Between 
1930 breeds 4 9.8736 S.47 7.22 
Within 
breeds •49 16.7573 0.34 .58 
Total 49 27.8263 
Between 
1929 breeds 4 10.6205 2.65 6.94 
Within 
breeds 45 17.2060 0.38 .62 
1931 
1950 
19S9 
Sussex 
Shorthorn 
Hereford 
Ab. Angus 
Sussex 
Shorthorn 
Hereford 
Ab. Angus 
Hereford 
Sussex 
Ab. Angus 
Shorthorn 
Mean Differences 
» 
Shorthorn Hereford Ab. Anp,us Afrikander 
0.40±,82 0.54±.S1 0.54±.80 
tOUKsS 0.14±.23 
0.00 
Ab. Anaus Shcrthom Hereford 
0.69±.24 0,72±.27 0.75±.28 
Q.o'6±.i 
0,03±.28 
0.74±.20 
'(S'7s • 'Ss 
0.20±.21 
0 • 20;it • 21 
Afrikander 
1.25i:.24 
Sussex Ab. Angus Shorthorn 
0.38d;.28 0.65±.25 0.84±.31 
0.51±.25 
0.481;.26 
Afrikander 
1.35±.26 
0.27±,27 0.46±.32 
0.19±.30 
ft.Bii.ai 
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Table X7. 
Analysis of Variance of Width at Hooks 
Final Measurements of Steers 
Souree Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Squares Squares Deviation 
Total 63 23,8302 •' 
Between 
1931 breeds 4 8.3190 2.08 7.91 
Within 
breeds 59 15.5112 o,2,e .50 
Total 53 62.9503 
Between 
1930 breeds 4 21.8905 5.47 6.53 
Within 
breeds 49 41.0598 0.84 .91 
Total 49 54.7513 
Between 
1929 breeds 4 37.0389 9.26 23.52 
Within "" 
breeds 45 17.7124 0.39 .63 
Mean Differences 
1931 
1930 
1929 
SusTsex 
Hereford 
Kb, Angus 
Shorthorn 
Sussex: 
Shorthorn 
Hereford 
Ab. Angus 
Hereford 
Sussex 
Shorthorn 
Ab. Angus 
Hereford Ab» Anp;u3 Shoarfchorn Afrikander 
0.64±.21 , 1.74d:.i8 
'6"nV±',H"" 
o.io±.2i 'i"»'s'6±"."i9 
i.iot.ai 
Ab. AnKus Afrikander 
'a.20±.i37 1.62j:,a8' ' 
0.07±.40 .'i'.39±'«'39' 
0.06±.41 1.38^»40 
la;'» 
0.17±.19 0.^ 2^8 
Shorthorn Hereford 
0.13±.4S 0.14±*43 
0.01±.4:4 
Sussex Shorthorn Ab. Anj^ s Afrikander 
0.81±.28 0.98±.3fe 1.54t.26 2.41±.2_7 
0.56±,ji6 1.4^ :. 52 
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1989 
Table XVI. 
Analysis of Variance of V/idth at Thurls 
Final Measurements of Steers 
Source Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Squares Square Deviation 
Total 63 36.9961 
Between 
1931 breeds 4 8.8739 2.22 4.65 
Within 
breeds 59 28.1222 0.48 68 
Total 53 25^ 0834 
Between 
1930 breeds 4 8.9401 2.23 6.78 
Within 
breeds 49 16.1433 0.33 57 
Total 49 34.4108 
Between 
1929 breeds 4 16.3589 4.09 10.20 
Within 
breeds 45 18.0519 0.40 • 63 
Mean Differences • 
Sussex Shorthorn Ab. Anprus Afrikander 
Hereford 0.17±.26 0.50±.29 0 . 66d^ . 23 0.7gd:.26 
1931 Sussex 0.33±.28 0.49±.25 'frj'S6±.'2'^ ' MB M Shorthorn 0.16±.29 0.23±.29 
Ab. Angus 0.07±.26 
Shorthorn Hereford Ab. An^ us Afrikander 
Sussex 0.10±.26 0.13±.B7 0.44±.25 0.91i.24 
1930 Shorthorn 0.03±.28 0.34±.25 
Hereford 0.31±.26 O.to.S'S 
Ab. Angus 0.4'5'±.2"2 
Hereford 
Sussex 
Shorthorn 
Ab« Angus 
Sussex Shoirbhorn 
i.s5±.s8 i.sa±.gs 
Ab. Anaus 
1.36±.26 
5.11±.2^ 
0,08±.31 
Afrikander 
1.53±.2a 
0.2V±.28 
0 • S4cb *32 
0.16±,26 
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Tlie measurements of v/idth in the hindquarter are analyzed 
in Tables XIY to XVI. The follov;ing measurements are included: 
width of loin, width of thurls and V7idth at hooks. 
In width of loin (Table XIV) the variance between breeds 
is highly significant for all age groups. In the 1951 group 
the Sussex exceed the Hereford, Aberdeen Angus and Afrikanders 
in a significant degree-. In the 1930 group thiia breed exceeds 
all other breeds, the differenoes being highly significant. 
In this group the Afrikanders also prove to be significantly 
narrower in the loin than the Aberdeen Angus and Shorthorns. 
Likewise, in the 1929 group the Afrikanders are significantly 
smaller in the loin tlian all other breeds except the Shorthorns. 
In this age group the Herefords also exceed the Aberdeen Angus 
and Shorthorns in a significant degree. 
In width at hooks the breed differences are also highly 
significant for all age groups. In each group the Afrikanders 
show significantly smaller figures than all other breads. In 
the 1931 group the figures for the Sussex and lierefords are 
significantly higher than those of the Shorthorn. In addition, 
the Sussex exceed the Aberdeen Angus to a significant extent. 
In the 19S9 group the Herefords and Sussex also exceed the 
Aberdeen j\ngus and in addition the Herefords exceed the Sussex 
and Shorthorn. 
In width at thurls (Table 3CVI) the Herefords exceed the 
Afrikanders in all age groups. In the 1931 group they also 
-ei-
exoeed the Aberdeen Angus while the Afrikanders are exceeded 
by the Sussex* In the 1930 group the Afrikanders are exceeded 
by all groups in a highly significant degree. In the 1929 
group the figure for the H&reforda is signifioantly higher 
than those for all other breeds# 
It will be noted that the respective values of F are 
exceptionally large for all three measurements. This is 
largely the result of the large mean differences between the 
Herefords and Sussex at the one extreme and the Afrikanders 
at the other extreme. The other breeds fall between these 
extremes and the mean differences between these are email 
ap.d mostly insignificant. 
Referring to Tables SCVII and XVIII it is seen that the 
mean differences between breeds in the 1931 group are signifi­
cant for depth of flank (Table XYlDbut not significant for 
flank girth (Table XVIII). In the case of the former measure­
ment the Herefords, A.frikanders and Sussex are significantly 
deeper than the Shorthorns and Aberdeen Angus. 
In the 1930 group the differences are not significant for 
either measurement. In the 19S9 groups the figure for the 
Herefords is significantly higher than all other breeds In 
respect to flank girth, and signifioantly higher than, these of 
the Shorthorn, Sussex and Aberdeen Angus in respect of depth 
of flank. The Afrikanders rank second in flank girth and first 
in depth of flank. In the latter this breed exceeds all breeds, 
except the Herefords, in a significant degree. 
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Table XVII« 
Analysis of Variance of Depth of Plank 
Final Measureinents of Steers 
Source Degrees Bums 
Group of of of Mean Standard F 
Variation Freedom Squares Square Deviation 
Total 63 48.0933 
Between 
1931 breeds 4 9.7578 2.44 3.75 
Within 
breeds 59 38,3355 0.65 .81 
Total 53 66.0429 
Between 
1930 breeds 4 5.8912 1.47 1,20 
Within 
breeds 49 60.1517 1.23 1.11 
Total 49 49.7200 
Between 
1931 breeds 5 20.7804 5.19 7.62 
Within 
breeds 45 28.9396 0.65 .81 
1931 
1930 
1929 
Hereford 
Afrikander 
Sussex 
Shorthorn 
Mean Differences 
.^rikander Sussex Shorthorn Ab. Angus 
0.03±.31 0,17±.31 0.e6±.55 
0.14±.29 "0.85±.34 
0.69±»33 
0.89±.31 
0.86±.ji0 
MMM 
6,63±.34 
Not w^ ignificant 
Hereford Shorthorn Sussex Ah« /'i.nRUs 
Afrikander 0.41±.36 1.34±.41 1.49±.36 1.55±.33 
Hereford 
Shorthorn «.2&,42 6.3l±,a^  
0.06±.li3 
^653 
Table X7III. 
Analysis of Yarlance of Flank Girth 
Final Measurements of Steers 
Source Degrees Sums 
Group of of of Mean Standard F 
"Variation Freedom Squares Square Deviation 
Total 63 414.7874 
Between 
1931 breeds 4 53.6898 13.42 2.19 
Within 
breeds 59 361.0976 6 • 12 2 • 44 
Total 53 476.078^ ? 
Between 
1930 breeds 4 2S.1710 5.54 1.67 
Within 
breeds 49 453.9077 9.26 3.04 
Total 49 190.3800 
Between 
1929 breeds 4 66.0585 16.51 5.98 
Within 
breeds 45 124.3217 2.76 1.72 
Mean Differences 
1931 Not Significant 
1930 Not Significant 
Afrllcander Ab. AnfOis Shorthorn Sussex 
Hereford 8.14-t.73 2,87±.70 S>91±.87 8.91±.77 
1929 Afrikander 0.7a±.75 "^.771.8^ " '6'.77i."77" 
Ab. Angus 0.04±.83 0.04±.74 
vShor thorn 0»00 
In length, of pelvis (Table XIX) only the 1929 group shows 
significant mean differences. The value of 5" " 9.575 is very 
highly significant but the heterogeneity is largely due to 
the high figure for the Herefords# The mean differences be­
tween this and all other breeds are highly significant. The 
mean difference between Shorthorns and Sussex is also significant. 
The Afrikanders show the smallest values in conformity 
with the other measurements of the hindquarter. 
Table XX shows the analysis of variance of paunch girth. 
The mean differences between breeds are not significant for 
the 1931 and 1930 groups. In the 1929 groups only the Here-
fords exhibit a significantly higher figure than the other 
breeds except the Sussex. 
The relatively large standard deviations indicate that 
there is great variation within the breeds. It should be 
noted that in the ease of the 1930 group the variance v;ithin 
breeds is greater than that between breeds although not 
significantly so. 
The results obtained by analysis of variance of all body 
measurements are interpreted to show that the breeds used in 
this experiment may be variously grouped into .two categories 
depending upon the measurements involved. 
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Table XIX. 
Analysis of Variance of Length of Pelvis 
Final Measurements 
Half-bred Gteers 
Source Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Squares Squares Deviation 
Total 63 24.9990 
Between 
1931 breeds 4 2.7824 0.69 1.85 
Within 
breeds 59 22.2166 0.37 .61 
Total 53 28.3304 
Between 
1930 Breeds 4 3.5803 0.89 1.77 
Within 
breeds 49 24.7501 0.50 .71 
Total 49 31.0313 
Between 
19S9 breeds 4 14.2792 3,56 9.57 
Within 1 
breeds 45 16.7521 0.37 .60 
Mean Differences 
1931 Wot significant 
1930 Not significant 
Shorthorn Ab. . Anpius Afrikander -Sussex 
19S9 Hereford 0.74±. 30 1.21± .25 1.2&±.26 1 .44±,27 
Ab. Angus 
Afrikander 
0.04d:.85 
0..70±.58 
0.gS±.26 
C.19±.27 
-66-
Table XX. 
Analysis of Varianoe of Paimoli Girth 
li'inal Measurements of Steers 
Source Degrees Sums 
Group of of of Mean Standard F 
Variation Freedom Squares Square Deviation 
Total 63 592.7109 
Between 
1931 breeds 4 88.2503 22.06 2.58 
Within 
"breeds 59 504.4606 8^ 55 2.92 
Total 53 562,2593 
Between 
1930 "breeds 4 16.7879 • 4,19 
Within 
breeds . 49 545.4714 11.13 3.33 2.65 
Total 49 331,1300 
Between 
1929 breeds 4 91.1301 22.78 
Within 
breeds 45 240.9999 5.33 2.31 4.27 
Mean Differences 
1931 Not significant 
1930 Not significant 
Susaex Afrikander Shorthorn Ab« Angus 
Hereford. 
Sussex 
19S9 Afrikander 
vShorthom 
2.01±1.0i g.S8±.90 2.56±1.1V 3.88±.94 
i.'e'to.oo 0.S7±1.04 0.55±1.22 
O.SQtl.l? 1.60±.94 
1.3B±1,1S 
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In height and withers and height over hips the Afrikanders 
consistently show the higlaest figures and the Aberdeen Angus 
the lowest. The other breeds fall somewhere in between with 
no consistent order. However, the Khorthorns and Herefords 
rank oloser to the Afrikanders, while the Sussex are more 
nearly of the same size as the Aberdeen Angus, 
In chest measurements the Herefords and Sussex are at 
the one extreme and the Aberdeen Angus, Shorthorns and Afri­
kanders at the other. However, v/ith increasing age the Sussex 
lag behind and are overtaken by the other breeds, the Herefords 
maintaining the lead. 
In development of hindquarter, the Herefords, Sussex and 
Shorthorns fall into one class and the Aberdeen Angus and 
Afrikanders into the second. In flank measurements the Afri­
kanders again show high values and are grouped with the Uere-
fopds while the other breeds constitute the second group vdth 
appreciably lower values. 
The tendency to develop a hump coupled with a relatively 
drooping rump with a consequent prominence in the sacral region, 
accounts for the high over-all relative haiglit in the Afrikander. 
Apart from this exception, however, the sum total of all other 
measurements shows that the Afrikander and Aberdeen Angus 
half breds ore significantly smaller in body build than the 
Herefords and Sussex. The Shox'thom, which is considered the 
largest and heaviest among the beef breeds falls between these 
two groups• 
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Sex Differences 
In view of the fact that comparable measurements are 
not available for the females it is not possible to determine 
accurately sex differences for the various body measurements. 
However, it is possible to compare the means of the sexes for 
the dates on which final measurements were taken on the heifers. 
Such comparison is necessarily unsatisfactory but it will serve 
to ftirnish some idea of sex differences in body shape. In 
the following table mean differences between males and females 
are given for the most important measurements on a specified 
date. Standard errors of mean differences have not been cal~ 
culated but the standard deviations obtained for corresponding 
final measurements of all steers are indicated in brackets. 
It will be seen from Table XXI that the steers exceed 
the heifers in body measurements in all three age gi-oups. 
The sex differences are greatest in the following measurementsj 
Height at withers, height over hips, width of loin and body 
length; and least in length of pelvis, width at hooks and 
heart girth. Although the differences are relatively small 
in certain measurements, they are consistent throughout ex­
cept in the case of width at hooks and heart girth in which 
the females exceed the males at certain stages of development. 
It is, of course, a well known phenomenon in cattle as well 
as in some other species of farm animals that development of 
the pelvic region relative to the other body parts is greater 
in the female than in the male. 
Table XSI. 
Mean Differences in Body Measurements between 
Males and Females at the age of 44 months 
" (Excess in faror of Males) 
Inches 
Group 
Height Height Depth Width Length ?/idth Width Heart Length 
at over of of of at of of 
Withers Hins Chest Chest Pelvi-s Hooks Loin Girth Body 
1931 
Measured 
Ma.j 1933 
1930 
Measured 
Jan. 1933 
1929 
2.23 0.97 1.07 0.58. 0.65 0.83 2.22 0.23 1.11 
(±1.51) (±1.56) (± .74) (±.73) (±.61) (±.50) (±.54) (±2.06) (±1.88) 
2.83 2.93 1.10 0.06 0.56 -0,48 2.09 -0.15 1.97 
(±1.38) (±1.40) (±.85:) (±.78) (±.71) (±.91) (±.58) (±2.54) (±1.99) 
4.27 4.40 2.59 1.42 1.15 0.70 7.18 0.60 4.22 
Measiired 
Jan. 1933 (±1.59) (±1.56) (±.89) (±.82) (±.60J (±.63) (±.62) (±2.30) (±2.23) 
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It would appear that the females of the sarae breed are 
less uniform in shape of body than the males of such breeds 
but the breed averages do not vary greatly. In order to test 
this point five measurements for which the 1929 group of steers 
show highly significant breed differences vrere selected and 
analyzed for the 19E9 females. The latter, however, were four 
months younger than the steers when these measurements were 
taken« 
In the last coliimn of Table XXII the standard deviations 
of the same measurements for the 1929 steers are indicated. 
It will be obsei*vedi.thati,the standard deviations of the chest 
measurements and paunch girth are greater for the females. 
That for height at withers is equal to that of the males while 
in height over hips the females show a comparatively small 
standard deviation. 
In comparing the values of F it is observed that in the 
case of hei^ it over hips only is the figure significant as 
compared with highly significant figures, for all five measure­
ments in the case of the steers. Hence it is condLuded on the 
basis of these five body measurements that there is less differ­
ence between breeds in the females than there is in the males. 
Table mi. 
Analysis of Tariance of Height at Withers, Pleight over Hips^  Depth of 
Chest and Paxmch G-irth of 1929 heifers at 44 months of age. 
Source Degrees Sum Standard 
Body of of of Mean Standard F Deviations 
Measurement Variation i^ eedom Squares Sq^ uares Deviation for steers 
Total 46 108.0950 
Height Between 
13.3221 at breeds 4 3.33 1.21 
1.50 Withers Within 42 
46 
\ 
breeds 
Total 
94o7729 
12.6876 
2.25 
1.59 
Height 
over 
Between 
0i85 breeds 4 3;4196 
Hips Within 
breeds 
Total 
42 
46 
9i2680 
45.4557 
0.22 .47 
3.87 1.56 
Depth 
of 
Between 
4 0i47 breeds 1;8696 
Chest Within 
breeds 
Total 
42 
46 
43;5861 
64.4894 
li04 1.02 
2,22 .89 
Width Between 7*6151 li90 of breeds 4 
Chest Within • li35 1.16 breeds 42 5648743 
,82 1,41 
Total 48 530*9401 
Patmeh Between 21i94 Girth breeds 
Within 
4 87.7670 
2.08 2,31 
breeds 42 443i1731 10.55 o * 25 
J 
H I 
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It should be pointed out that the figures used for 
the females in this analysis are those obtained from the 
measurements taken in January 1933 at the termination of 
nine months' lactation. If the above body measurements 
are affected to any extent in the growing animal by lacta­
tion, it is possible that the differences between Herefords 
and Aberdeen-Angus are minimized, since a higher percentage 
of the animals in the former breed passed through a period 
of lactation. Conversely, the differences between the 
Afrikanders, on the one hand, and the Shorthorns and Sussex 
on the other, might be exaggerated in view of the higher 
calving percentage among the former. On the average, hov/ever, 
it is not expected tliat the means of the females as a v/hole 
are greatly influenced by the differential calving rate. 
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GEMF:RAL DISCUSSION 
The results obtained from the analysis of both live 
weights and body measurements tend to shovr that there are 
significant differences in growth an:l derelopment between 
the breeds studied. The breeds may be divided into two 
groups, the first comprising Herefords and. Sussex showing more 
rapid growth in all respects, except in over-all height, 
than the second group consisting of Aberdeen Angus and 
Afrikanders. The Shorthorns occupy an intermediate position 
v/hich is rather surprising and difficult to explain since the 
purebred Shorthorn is considered one of the most early maturing 
and largest of all beef breed3» In his study of the weights 
of bulls, steers and heifers of the various beef breeds, 
Hammond (19S0) found that Shorthorns were appreciably heavier 
than Herefords, Sussex or Aberdeen Angus. There is no basis 
of comparison available for the Afrikander but this breed is 
generally more rangy in conformation than any of the British 
beef breeds. 
There is no satisfactory method for expressing relative 
size in exact mathematical terms. Yapp's (1923) dimension-
weight index, when applied to the present data, gives the 
following figures: 
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Ap;e fyrou-pt 1929 1950 1951 
Sussex half brojds 4.962 4.988 §7467 
Hereford " " 5.038 5.178 5.150 
Aberdeen Angus half breds 5.13S 5.046 5.581 
Shorthorn " " 5.510 5.447 5.593 
Afrikander " " 5.350 5.585 5.540 
These figures ore in substantial agreement with the above 
classification of the breeds. It should be noted that the 
dimension-weight index diminishes with age as pointed out by-
Yapp. The index of the Shorbhorns at any age is practically 
the same as that for the Afrikanders. This shows that the 
former were comparatively as rangy as the Afrikanders. IVhat 
is the explanation for this inconsistency in the development 
of the Shorthorn half~breda? It is difficult to estimate the 
relative importance of environmental and genetic factors in­
volved in the growth of the animal. In this cacse all breeds 
were exposed to more or less similar environmental conditions. 
Under natural range conditions the cattle are dependent upon 
the natural pasturage for their nutritional requirements 
throughout the year. The seasonal effects upon the development 
of these animals has been clearly demonstrated in preceding 
pages. The supply Of natural forage is intimately associated 
with season and the question of seasonal influence on growth 
and development resolves itself largely into one of nutrition. 
Other seasonal factors, such as temperature and humidity, 
undoubtedly also exert some influence but the nutritional factor 
appears to be the most important. 
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No explanation is offered for the peculiar behavior of 
the Shorthorn half breds. It is possible, of course, that 
the purebred bulls used were exceptionally poor specimens 
of the breed although precautions were taken to ensure that 
they should be representative. Alternatively, the Shorthorn 
may not be so well adapted as the other breeds to the severe 
climatic conditions, including poor feed supply, obtaining 
under these conditions. It is believed, however, that an 
explanation must be sought in a combination of these factors. 
The bulls when purchased as young animals, showed comparatively 
good type but they become more rangy at maturity. The question 
as to whether they produced rangy offspring because they were 
of a more rangy constitution genetically than the average of 
the breed or whether both the bulls and their offspring develop­
ed ranginess consequent upon conditions of severe climate or 
-inadequate nutrition, remains unanswered. Attention is drarai 
to the fact that the dimension-v/eight index of the Shorthorns 
in the youngest (1931) ago group is approximately the sarae as 
those of all other breeds, v/ith the exception of the Hereford, 
but shows relatively little change with increasing age. For 
purposes of comparison the dimension-weight index of the dams 
of the 19S9 group is given below: 
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Dimension-Weight Index 
Dams of Sussex half breds 
" " Hereford " " 
" " Aberdeen Angus half breds 
" " Shorthorn half breds 
" " Afrikander " " 
5.011 
5.230 
5.202 
4,978 
5.282 
It v;ill be seen that the figure for the dains of the 
Shorthorns is the lov/est, indicating the least ranginess, 
although the differences between all groups are relatively 
unimportant. 
There is no satisfactory method of DEasuring the relative 
"prepotency" of the sires of differant breeds used. The 
limited number of sires (two of each breed) and the fact that 
no breeding records of ind.ividual bulls of the same breed 
were kept preclude the use of sire-offspring correlations. 
Only well defined breed characteristics such as the color 
pattern of the Hereford, the polled condition of the Angus 
and the distinguishing features of the Afrikander vix. 
sleeloiess of coat, loose skin a nd a tendency to develop a 
hump, are clearly shown in the offspring. These traits may 
be easily observed in the illustrations of half-bred calves 
of different breeding shown in Appendix figures 33 to 3.7. 
More or less typical half bred cov/s of the different breeds 
are illustrated in Figures 36 to 43. 
In the discussion on the comparative weights of dams 
and daughters it was observed that the difference in average 
weights between dams and daughters was exceedingly small and 
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the question was raised whether any improvement has "been brought 
about by the use of purebred bulls on the nondescript cows. 
The situation is identical in regard to all body measurements* 
The daughters ?/ere only 4.8 months old at the time the final 
weights were taken and consequently had not reached naximum 
development in body size but it is doubtful if they would ex­
ceed theii'dams in weight to any marked extent even at maturity* 
(Hansen, (1925) states that the Black and V/liite Lowland cattle 
of Eastern Prussia do not show any ajDpreciable growth in weight 
after 4 years.of age but Hammond (19E0) states: "The conti­
nental breeds on the whole shov; ^ .ightly greater early maturity 
ratios than those of the British breeds- for bulls: Siramen-
taler Black and Vfliite Lowland 88*47^  and Allgau 
In the crossing of two distinct races or breeds of animals 
the offspring usually exhibit increased si25e and vigor over 
the parental types due to the phenomenon of heterosis, espe­
cially where there has been some inbreeding in the parental 
strains. "Visual appraisal of the animals failed to indicate 
marked heterosis in these half breds, pai'ticularly in the case 
of the females. This may be due to the fact that their dams 
were not representative of a distinct type since blood of the 
European and British breeds have been introduced into the native 
stock at various times. Better results might be expected if 
cows of the distinct native types had been used as some of 
these types have been bred along the same lines for many 
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generations and inbreeding in various degrees commonly occurred 
-—-usually unintentionally. 
Size inheritance in animals is controlled by genes which 
may be either specific or general in their effects. It v/ould 
appear from data on the Afrikander that height over hips may 
be controlled to some extent at least, by specific genes. The 
same applies to height over withers. The possibility of the 
existence of "group" factors for hip height, wither height 
and hump in the Afrikander, must also be considered. Prom his 
analysis of growth data on the rabbit Wright (1932) concludes 
that the influence of general size factors preponderates but 
he found indications of such group factors affecting head 
growth apart from general size, others for fore~limbs and hind-
limbs collectively, and a third group for the hind-lirabs 
separately. Gregory (1933) from his studies on the inheritance 
of size in dairy cattle found indications of at ;i.east three 
different genetic compositions involved in height. 
The following dam-offspring correlation coefficients 
were obtained for live weL ght and certain body measurements 
specified: 
Dam-Offspring Correlations 
• Height at Withers .38 
V/idth at thurls .5^  
V/idth at hooks '.51' 
Live v/eight .87 
Body length .24 
Heart girth .18 
Width of chest .13 
Depth of chest .10 
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The above correlations are a weighted average of the 
correlations within the various breeds computed by the method 
of analysis: of co-variance after Fisher (1933), by means of 
which the necessary corrections have been made for group 
(breed) heterogeneity. 
It will be noticed that the figures for live weight, 
height at witheis, width at thurls, width at hooks and body 
length are significant. That for heart girth borders on 
significance while those for v/idth and depth of chest res­
pectively are not significant. It is possible by the appli­
cation of Wright's (1921) formula for the parent-offspring 
correlation to estimate the proportion (h^ ) of the variance 
within each group due to heredity assuming that there is no 
dominance or interaction (nicking), mating being at random 
within groups as in the present case. 
Tpo- 1/2 
c 
then h has the following values for the different 
traits: 
Variance 
Hereditary'' Environmental 
Hei^ t at withers .76 .24 
lYidth at thurls .64 .36 
Width at hooks .62 .38 
Live weight .54 .46 
Body length .48 .52 
Heart girth .36 .6C 
Width of chest .26 .74 
Depth of chest .20 .80 
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The figiires in the last column indicate the proportion 
of the variance in different "body traits, within the animals 
under the conditions of this experiment, due to factors other 
than genetic ones which can he expressed as combining additively. 
It will be observed that a high proportion of the variance 
found in height over withers Is hereditary and this measurement 
is apparently least affected by external agencies. Likewise 
in width at thurls and width at hooks more than 60 per cent 
of the variance is genetic. In body length more than half the 
variance is shovm as due to environmental factors. Hov;ever, 
this measurement is Influenced to a considerable extent by 
the position in v/hich the animl stands at the time of neasur-
ing and is probably not very accurate. Random inaccuracies 
would increase the proportion of variance listed in the above 
correlation as environmental. 
In the case of the chest measurements it aould appear 
tJiat the variance is but slightly hereditary. The extremely 
small correlation coefficient for depth of chest is difficult 
to explain. V/hile heart girth and width of chest are known 
to be influenced to a considerable extent by environmental 
factors one would not expect the same situation in depth of 
chest v/hich depends mostly upon dimensions of bones. 
In live weight approximately half of the variance in 
these animals is due to causes other than genetic in origin. 
This varying degree of susceptibility to environmental in­
fluences explains why such factors as seasonal fluctuations 
and feed supply exert a noticeably greater influence on 
development in body v;eight and certain bod^  measurements 
than on others in the jresent study as shown by the growth 
curves in figures 7 and 8. ' 
In a study of the genetic constitution of purebred Jersey 
cattle in the United States, Gowen (1933) found gjreat varia­
bility in the relation between dams* type and daughter's type 
within certain herds but he concludes that inheritance accoimts 
for most of the variation in the size of the animals, such 
environmental differences as do exist playing but little part 
in the ultimate constitution of the animals. It will be 
readily imderstood of course that high grade dairy cattle 
are usually kept under uniformly good conditions and that 
they are not likely to have been subjected to as extreme a 
range of environmental conditions as these range cattle in the 
Northern Transvaal. Furthermore it is quite probable that a 
fairly high degree of assortative mating genetically has 
occurred in the Jersey breed. 
The dam-offspring correlations in the present study 
clearly show the varying degree of susceptibility of, various 
body traits to environiaental influences. This leads to the 
conclusion that, no sharp and universally valid line can be 
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drawn between environmental and genetic factors in their 
relative importance in growth and development. Both have 
a physiological basis. In the words of V/right (1933) it 
is rather common "to treat environmental influences as 
requiring detailed physiological analysis but to assume 
that assignment of an effect to heredity ends the matter. 
The genes carried in the nuclei of the cells can only 
control grov/th, or any other character, through physiolo­
gical channels^  starting from primary effects on cell 
metabolism". There is thus clearly plenty of room for 
control of growth characters both by breeding and management. 
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smmAiiY 
Data are presented on tho grov/th of range cattle over a 
period of four years in a semi-arid region of South Africa. 
A total of 176 half bred animals of five different breeds are 
included in this study. 
The data consist of live weights taken at bimonthly in­
tervals of all animals, and linear body measurements taken at 
bimonthly intervals for a period of SB months for three differ­
ent age groups. 
Growth in weight is strictly seasonal from weaning to 
maturity. These seasonal fluctuations are shown to be closely 
allied to monthly rainfall. The bulk of the annual precipi­
tation occur from fTovember to February and the period of 
greatest relative growth in weight lags approximately three 
months behind the period of heaviest precipitation. 
The greatest increase in body v/eight occurs from Janmry 
to March and the periods of smallest increase or greatest 
loss in weight occurs from July to September. Body measure­
ments are also influenced by seasonal changes but to a lesser 
extent than body weight. The following measurements are least 
affected; height at withers, height over hips, body length, 
depth of chest and depth of flank. The measurements markedly 
influenced by season of the year are length of pelvis, width 
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at hooks, width at thurls, width of loin and width of cheat. 
Significant differences between the sexes exist from 
birth, males being heavier than females. 
Sex differences in body measurements are not so marked 
especially in the earlier age groups, V/hen maturity is 
approached the steers exceed the heifers to a marked degree 
in all body measurements except those of the pelvic region. 
The breeds may be divided into tv/o classes in respect to 
weight and size, Herefords and Sussex comprising one class 
and Aberdeen Angus and Afrikander constituting another. The 
animals of the first class exceed those of the second class in 
v;eight and most body measurements. The Shorthorns occupy an 
intermediate position and the peculiar behaviour of this breed 
is discussed. 
The Afrikanders proved to have greater v/ither height and 
hip height than all other breeds. 
The relative importance of genetic and environmental 
factors on the growth of the anim&ls is discussed. 
It is shown that the variance in height at v/ithers in 
this population is approximately three fourths genetic and 
one fourth environmental in origin. In width at thurls and 
width at hooks more than 60 per cent of the variance is 
genetic. The variance in body length and live weight is 
accounted for equally by genetic and environmental factors. 
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In all ohest meaourements the variance appears to be only 
slightly hereditary. 
It is shovm that the factor of nutrition plays a very 
important role in the growth of range cattle under the 
conditions of this experiment. It is not possible to deter­
mine from this study whether permanent stunting results from 
inadequate nutrition but it is concluded that growth is 
retarded and maturity delayed. 
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A P P I N D I X  
Table mil. 
Average live weights ih pounds 
1931 half breds 
Breed of Sire Hereford Siiortliom Sussex Afrikander Ab.Angus 
Sex steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Uo. of Animals 
Av.birth date 
Av.birth trei^ cht 
12 14 
5 June 31 May; 
72 66 
9 
26 May 
66 
6 
6 June 
68 
15 
5 June 
72 
10 
13 June 
61 
14 
8 June 
62 
14 14 9 
17 June 31 May 2 June 
57 56 58 
Weight on 
22 July »31 143 133 137 134 139 123 134 113 127 136 
18 Sept, 212 188 207 197 217 192 198 181 198 207 
19 Nov. 306 280 283 286 313 280 287 262 284 290 
20 Jan. *32 442 399 413 405 419 380 409 372 373 375 
18 Mar. 496 438 450 443 501 456 465 412 435 433 
18 May 526 479 489 483 541 495 502 437 470 462 
17 July 547 493 505 >504 559 511 519 451 484 478 1 
17 Sept. 572 499 526 50? 580 508 529 448 502 486 13 
23 Hov. 545 494 • 498 •^ 98 ' 557 500 507 445 485 473 « 
20 Jan. ^ 33 618 555 571 :561 627 566 569 499 554 535 
17 Mar. 692 612 629 6i& 699 632 652 558 616 594 
20 April 765 690 705 683 765 695 710 626 689 659 
15 May 789 709 714 710 779 719 727 631 707 684 
15 June 751 703 690 699 756 720 694 634 696 678 
18 July 788 711 721 712 791 731 739 645 721 691 
16 Aug. 804 685 723 690 798 706 746 625 724 670 
Tal)le jxrr 
Average live weights in pounds 
1930 half breds 
Sire Breed of 
Sez 
llo. 
Av."birth date 
Her ef car d Sho rthorn 
Steers Heifers Steers Heifers 
of Animals 8 
14 May 9 
12 
May 
9 
11 May 
Av.birth weifjht 66 65 69 
Weight on 
16 Jan. '31 362 367 411 
16 Mar. 455 421 464 
18 May 510 492 505 
17 jTily 502 501 493 
16 Sept. 558 547 567 
16 Uov. 601 570 597 
18 Jan, *32 716 694 713 
16 Mar. 750 709 732 
16 Kay 810.- 780 820 
15 July 833 813 825 
16 Sept. 835 816 812 
21 Nov. 795 779 803 
19 Jen. '33 893 837 884 
15 Mar. 960 865 943 
20 April 1021 910 1004 
15 May 1027 924 1006 
14 Jime 1002 908 967 
18 July 984 921 959 
16 Aug. 1015 894 994 
8 
3 May 
59 
Sussex 
S-teers Heifers 
10 7 
21 May 11 May 
72 69 
Afrikander Ab.Angus 
Steers Heifers Steers Heifers 
14 16 13 10 
18 May 10 May 8 Kay 5 May 
65 61 61 56 
370 
421 
471 
475 
530 
544 
664 
690 
745 
777 
778 
769 
842 
864 
834 
836 
812 
794 
755 
401 
462 
515 
520 
585 
614 
742 
763 
856 
868 
853 
848 
937 
1003 
1059 
1075 
1050 
1018 
1059 
397 339 368 ;393 366 
450 403 416 442 412 
507 469 478 497 466 
504 470 474 493 464 
572 519 525 549 519 
587 555 546 600 541 
703 664 652 694 615 
723 708 677 715 662 
791 755 746 801 734 
831 789 775 816 754 
841 781 781 738 758 
mo 770 771 792 741 
sm 852 831 874 795 
908 912 846 929 795 
908 967 864 991 837 
923 972 • 881 1001 855 
862 946 862 964 834 
864 926 860 953 847 
843 948 836 934 820 
to 
t 
Table XX7-
Average liye weights in pounds 
1929 half breds 
Breed of Sire 
Sex 
K"Oj. of Animals. 
Av»l)irth date 
At» birth T?eight 
Hereford • Shorthorn Sussex Afrilcander Ab .Angus 
Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
11 12 6 10 9 8 12 10 13 8 
23 May 1 June 19 May 18 May 20 May 13 May 27 May 25 May 11 June 23 May 
67 59 69 57 68 71 62 56 56 56 
Weight on 
13 Jan, '30 
11 Mar. 
14»May 
14 July 
13 Sept, 
14 Nov, 
16 Jan, *31 
16 Mar> 
18 May 
17 July 
16 Sept, 
16 Nov, 
18 Jan. »32 
16 Mar, 
16Sif^  
15 July 
16 Sept, 
19 Nov. 
18 Jan. ^ 33 
16 Mar, 
"18 April 
15 May 
14 June 
18 July 
16 Aug, 
AVtWts,of dams 
406 361 387 368 377 413 3S2 341 346 340 
480 405 456 412 443 473 457 405 411 406 604 523 579 535 550 593 565 502 512 514 607 515 563 518 556 594- 559 492 513 510 635 551 586 541 588 623 583 515 533 532 635 542 575 547 590 616 562 512 521 522 691 607 642 599 654 680 651 510 601 582 
767 659 713 656 725 725 720 626 674 649 833 703 764 710 762 774 774 680 724 682 ^  844 706 765 728 763 738 777 684 723 677 M 880 726 795 720 783 758 805 705 763 693 
857 732 805 716 800 755 812 715 775 693 
1009 844 954 829 922 856 933 824 897 782 998 831 957 831 928 873 943 839 908 765 
1125 859 1059 865 1022 924 1033 842 1004 821 
1147 847 1057 871 1054 914 1052 820 1019 836 
1133 813 1019 854 1001 897 1028 800 985 835 
1074 735 966 789 963 824 998 732 961 768 
1163 802 1067 876 1050 917 1072 794 1048 834 
1227 829 1118 928 1097 962 1121 848 1091 870 
1289 884 1173 956 1147 1017 1181 886 1149 911 
1312 905 . 1187 953 1159 1037 1197 900 1154 905 
1257 869 • 1139 884 1117 1018 1148 885 1115 862 
1257 864 1143 884 1123 1023 1158 895 1129 869 
5?.70,. 864 1179 866 1105 1009 1153 856 1119 858 
949 922 972 846 962 956 : 870 844 835 892 
Table 2X71. 
Average Height at Withers in Inches 
1931 Half hreds 
Breed 
of sire Hereford Shorthorn Sussez Afrilcanders Ab.Angus 
Sea: Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 Jiily '31 
18 Sept. 
19 NOT. 
30 Jan. »32 
18 Mar. 
18 May 
19 July 
17 Sept. 
23. Nov. 
20 Jan. »33 
17 Mar. 
15 May 
30. ,58 30.28 
34. 83 33. ,45 
37. 87 36. 72 
40. 62 38. 92 
42. 65 40. 55 
44. 23 41. 62 
45. 60 42. 74 
45. 71 43. 07 
46. 00 43. 60 
46. 81 44. 05 
47. 17 44. 85 
47. 92 45. 03 
31.53 30. .80 
35. ,03 34. 79 
37. 22 37. 17 
39. 94 39. 96 
42. 03 41. 79 
43. 94 42. 50 
45. 00 44. 54 
45. 50 45. 00 
45. 64 45. 25 
46. 69 45. 50 
46. 72 46. 46 
47. 97 47. 12 
31.21 30.50 
34.86 34.12 
58.39 36.96 
41.51 39.57 
42.88 41.32 
44.28 42.80 
45.49 43.45 
46.03 44.30 
46.21 44.70 
46.98 44.95 
47.21 45.60 
47.98 46.11 
30. ,93 29 .97 
34. 73 34 .18 
37. .62 36 .53 
40. 92 39 .48 
43. .03 40 .97 
43. 96 42 .42 
45. 50 43 .62 
45. 94 44 .05 
46. 01 44 .35 
46. 92 44. .78 
47. 60 45 .46 
48. 01 46 .16 
30.37 30.69 
34.10 34.50 
37.25 57.17 
40.09 39.67 
41.51 41.11 
43.37 42.3Q 
44.37 43.3S: t 
44^0 43.31' G 
45.15 43.89 • 
45.95 44.47 
46.51 45.08 
47.12 45.31 
Table xmi. 
Average Height at 57ithers in Inches* 
1930 Half "breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrikander Ah .Angus 
Sex Steers Heifers Steers Heifers Steers Heifers steers Heifers Steers Heifers 
Measured 
16 Jan.' 31 39.67 39.35 41.15 40.17 38.98 40,52 42.81 40.18 40.78 38.81 
17 Mar. 42.38 41.88 43.65 42.58 42.94 43.30 43.06 42.88 42.92 40.96 
18 May 43.47 42.71 44.55 43.19 43.94 43.39 44.35 42.97 43.96 42.02 
17 July 45.00 43.80 45.56 43.91 44. 98 44. 68 45.14 43.95 44.67 42.62 
17 Sept. 46.25 44.48 46.61 44.50 45.89 45,93 46.92 45.32 46.43 43.52 
17 Nov. 46.60 "45.39 47.86 46.19 46.73 46.57 47.28 45.95 47.03 44.12 
19- Jan. * 5S 47.28 46.35 48.56 46.37 47.39 46.53 48.32 46.86 47.63 44.87 
17 Har. 48.50 46.35 49.26 47.19 48.37 47.68 49.35 46.. 91 48.15 45.20 
16 May 49.25 47.44 50.35 48.5C 50.02 48.14 50.55 48.33 48.90 46.47 
15 July 49.84 48.19 50.94 49.16 : 50.25 49.14 51.01 48.59 50.57 46.62 
15 Sept. 50.47 48.33 51.31 49.06 51.00 49.57 51.44 49.33 50.98 47.52 
21 ITov. 50.94 48.62 51.67 49.03 50.92 49.25 51.73 49.36 51.14 47.35 
19 Jan.^  33 51.25 48.69 52.00 49.00 51.47 49.43 52.33 49.89 51.65 47.55 
15 Mar, 51.81 52.25 53.35 52.58 61.48 
15. May 52.55 52.83 52.32 53.10 52.44 
Table 2X7III. 
Average Height at Withers in Inches 
1929 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrilcander Ab. Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Eeifers Steers Heifers 
Measured 
16 Jan,»31 48.51 45.02 48.50 47. 03 4?. 22 47.33 48.83 46.45 46.30 46. .46 
16 Mar. 49.47 47.00 49.29 47. .67 48.25 47.81 50.07 47.10 47.98 46. 64 
18 Kay 49.82 47.50 50.42 48. ,55 48.96 48.21 50.78 47.60 48.10 46. 86 
17 July 50.41 47.73 50.83 48. 45 48.85 49.12 51.02 47.87 49.00 47. 86 
16 Sept. 51.45 48.32 52.29 49. 12 50.55 48.97 52.51 49.07 50.00 47. 89 
16 Nov. 51.86 48.60 51.46 49. 30 50.22 49.44 52.79 49^ 07 50.00 48. 14 
18 Jan.'3£ 52.39 48.40 51.83 49. 35 50.94 49.12 53.32 49.27 50 . 50 47. 89 
16 Mar. 52.77 52.50 50.92 53.57 51.00 
16 May 53.66 53.04 52.18 54.32 • 51.90 
16 July 54.20 53.83 52,64 54.98 52.40 
16 Sept. 54.61 54.21 52.47 55.48 52.75 
21 Nov. 54.48 54^ 78 52.78 54.73 52.90 
19 Jan.'33 54.43 49.12 54.37 50. 32 52,61 50.12 55.25 49.85 53.01 •
 
CO 96 
15 Mar. 54.73 54.96 52.94 55.86 53.63 
15 May 55.55 55.62 53.33 56.16 53.88 
Av-. of daias 50.34 50.28 49.79 49. 93 50.22 51.55 50.05 50.00 49.11 50. 09 
Table JCXIS 
Average Heiglit over Hips 
1931 Half "breds 
Breed 
of Sire Hereford Sh-orthom Sussex Afrikander Ab. Angus 
Ses Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Keifers i 
Measured t \ 
17 Jiily »31 32.86 32,32 33.31 32.95 33.14 32.62 32.81 31.78 31.89 32.17 j 
18 Sept. 36.73 35.55 36.79 37.00 36.47 35.45 37,10 35.85 35.36 36.31 1 
19 Nov. 39.5S 38.35 39.22 39.25 40.45 36,90 40.27 33.97 38.81 38.96 1 
20 Jan.*32 42.75 41.02 41.75 42.42 43.23 41.92 43.18 41.82 41.65 41.28 : 
18 Mar. 44.60 42.63 43.83 44.25 45.03 43.65 45.28 43.27 43.08 42.89 t • 
18 May 46.29 44.09 46.08 45.96 47.13 45.00 46.96 44.73 44.62 44.19 1 1 19 July 46.65 44.69 46.89 46.79 47.78 45.87 48.16 45.65 45.78 44.94 1 
17 SeiDt. 47.39 45.25 47.11 47.17 48.05 46.75 48.21 46,27 46.20 45. 50 t i CO 
23 Nov. 47.85 45.64 46.97 47.54 48.25 46.67 48.71 45.48 46.69 45.89 
" i 20 Jan.' 33 48.42 45.85 48.05 47.54 48 .-90 46.92 49 .Si 45.45 47.23 45.44 
17 Mar. 48.85 45.87 48.39 48.67 49.63 47.67 49.78 47.44 48.12 46.89 ' 
15 May 50.00 47.11 49.28 49.25 50.25 47.86 50.68 48.09 48.46 47.42 
» 
Table XXX. 
Average Height over Hips 
1930 Half breds 
Breed 
of Sire Heref cr d Shorthorn Sussex Af rilcand er Ab, Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Meastired 
16 Jan.» 31 43.25 41.50 43.31 41.63 42.22 42.79 42.19 42.12 42.92 40.70 
17 Mar. 44.83 43.77 45.37 43.73 44.72 45.00 44.76 45.73 44.07 42.77 
18 May 45.14 44.81 46.10 44.66 46,31 45.43 46.48 45.78 45.62 43.92 
17 July 46.78 46.31 47.15 45.22 47.06 46.46 47.62 46.81 46.59 44.47 
17 Sept. 48.25 46.83 48.33 46.31 48.17 47. 8S 48^ 62 47.71 47.79 45.60 
17 Nov. 48.75 47.63 48.86 47.25 48.87 48.21 49.62 48.62 48.44 45.80 
19 Jan.^  32 49.50 48.21 49.86 47.09 49.96 48.46 50.44 48.98 49.13 46.20 
17 Meir. 50.28 48.62 50.44 48.28 50.60 49.00 51.25 49.73 50.17 46.67 
16 May 51.43 49.21 52.05 48.91 51.37 50.14 51.96 50.22 50i98 47.97 
16 July 51.97 49.73 52.19 48.91 51.96 50.43 52.59 50.84 51.77 48.17 
16 Sept. 5S.41 50.10 52.72 49.75 52.56 50.54 53.21 51.00 51.94 48.80 
21 !Tov. ?^T84 49.96 53.03 49.25 53.37 50.79 53.64 50.62 52.46 48.30 
19 Jan.» 33 52.06 50.06 52.92 49.62 53.14 50.36 53.64 51»08 52i63 48.62 
15 Iviar. 53.75 53.39 53.52 54.23 52.96 
15 May 53.62 54.28 54.07 54.87 55.71 
Table XSXI. 
Average Height over Hips 
1929 Half breds 
Breed 
of Sire Hereford Sliortliom Sussex Afrikander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.'SI 50.61 47.63 50.31 48.53 50.42 49.88 51.19 48.50 47^ 46 46.79 
16 Mar. 51.71 48.61 51.17 49.83 50.56 50.56 51.94 49.77 49.37 49.23 
18 May 52.43 49.04 51.71 50.74 51.34 51.34 53.05 50.62 50.28 49.39 
17 July 53.15 49.54 52.46 50.95 52s. 70 51.70 54.56 50.55 50.67 49.18 
16 Sept. 54.27 49.29 53.42 51.21 51.28 51.28 54.79 51.01 51.48 49.53 
16 Nov. 54.23 49.52 55.44 51.02 51.81 51.81 54.32 51.32 51.62 50,36 
18 Jan.'32 54.45 49.58 53.67 50.75 51.37 51.37 54.59 51.12 51.87 49.53 
16 Mar. 54.43 54.17 55.34 52.23 
16 May 55.38 54.67 56.05 53.06 
16 Jiay 55.68 54.33 56.16 53.04 
16 Sept. 55.36 55.21 56.59 53.58 
21 Nov. 55.66 55.21 56.50 53.83 
19 Jan.»33 55.59 49.62 55.04 51.42 51.62 51. 6E ;j6i75 51.27 53.81 49.86 
15 Mar. 55.98 55.71 56*95 54.04 
15 May 56.68 56.50 57.50 54.75 
Av. of dams 51.81 51.18 51.18 51.41 52.71 52.71 51.21 50.75 50.06 51.60 
Table XXSII. 
Average Depth of Chest in Inches 
1931 Half breds 
Breed 
'Of Sire Hereford Shorthorn Sussex AfrilsHnder Ah. Angus 
Se3c Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Keifers 
Meastired , 
17 Jtily *31 13.35 13.36 13.25 12.85 13.54 12.94 12.09 12.19 13.17 13.17 
. 18 Sept• 15.34 14.82 15.25 14.84 15.61 15.00 14.96 14.23 15.08 15.05 
19 Nov. 17.54 17.14 17.15 16.92 17.77 17.05 17.25 16.52 17.29 17.31 
SO Jan.* 32 19.07 13^ 15 19.36 19.25 19.78 19.05 19.43 18.57 19.59 19.03 
18 Mar, 20.71 19.75 20.25 19.71 21.06 20.00 20.53 19.25 20.42 19.89 
18 May 21.58 2S,64 • 21.11 20.62 21.75 20.97 21.09 19.98 20.92 20.81 
19 Jiily 21.65 21.05 21.04 21.80 21.22 21.44 20.23 21.37 20.89 
17 Sept. 21.89 0^.72 21.25 21^00 21.93 21.75 21.43 20.07 21.23 20.81 
23 Nov. 21.96 21.22 ,^00 22.10 21.32 21.53 20.30 21.51 20.81 
20 Jan. *33 22.65 .22.25 22 .«S 22.95 ,22.12 22.18 20.96 22,42 21.47 
17 Mar. 23.02 22.81 22,37 23.53 22.75 22.62 21.50 22.73 21.iB9 
15 May 23.83 22.60 23.42 22.57 23.95 22.89" 23.18 21.75 23.53 22.64 
Table xmil. 
Average Depth of Chest in Inches 
1930 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrilcander Ab. Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Keifers Steers Eeifers 
Measured 
16 Jan.' 31 19.38 19.34 19.88 18.75 18.97 19.34 18.95 18.95 19.33 18.36 
17 Mar . 20.03 19.97 20.28 19.7,5 20.^ 0 20.39 19.73 19.83 19.89 19.49 
18 May 20.78 20.79 20.80 20.28 -21.24^  21.00 20.34 20. 3S 20.74 20.10 
17 July 21.33 21.15 21.12 20.88 .23i.fi®.. 21.29 20.81 20.78 21.09 20.65 
17 Sept. 21.97 21.72 21.78 21.45 22.11 21.57 21.36 21.19 21.52 20.89 
17 Not. 22.20 22.06 22.40 22.06 23.09 22.3S 22.16 21.81 22.26 21.47 
19 Jan.* 32 23.66 23.44 23.72 23.16 24.00 23.53 23.56 23.12 23.59 22.64 
17 Mar. 24.50 23.94 24.47 23.41 25.00 23.93 24.44 23.50 24.34 23.20 
16 May 25.25 24.69 24.75 23.97 25.80 24.64 24.97 24.25 25.01 23.60 
15 July 25^ 47 24.96 25.31 24.59 26.44 25.11 25.37 24.65 25.53 24.07 
16 Sept, 25.34 24.67 25.11 24.41 25.81 24.79 24.84 24.09 24.92 23.62 
21 NOT. 25.41 25.02 25.07 24.47 •26.10 25.18 25.07 24.31 25.23 24.07 
19 Jan.' 33 26*00 25.55 25.92 24.84 26.75 25.43 25.87 24.84 25.76 24.37 
15 Mar. 26.44 2o .0 3 27.17 26.02 26.17 
15 Ifeiy 27.03 26.36 27.47 26.33 26.73 
Table XSXIY. 
Average Depth of Chest 
1929 Half hreds 
Breed 
of Sire Hereford shorthorn Sussex Afrikander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heiferg Steers Heifers Steers Eeifers 
Measured 
16 Jan.*31 23.71 22.44 22.86 22. 26 23.06 23.00 23.24 22.37 23.02 22.36 
16 Mar. 23.85 22.73 23.27 22. 72 23.33 23.22 2S.58 22.10 22.82 
18 May 25.00 23. 5'8 24.27 23. 52 24.14 23.75 24.61 23.24 23.11 
17 July 25.25 23.57 24.71 23. 60 24.42 23.69 24.74 23.20 24.21 23.29 
16 Sept. S5.34 23.85 24.67 23. 65 24.50 23.95 25.09 23.57 23.25 
16 Nov. 26.03 24.08 25.21 24. 07 25.15 24.17 25.57 23.99 2545^  23.59 
18 Jan.»32 26.64 25.04 26.21 24. 85 25.81 24.91 26.54 24.90 26.08 24.36 
16 Mar. 27.43 27.04 26.55 27.18 26.77 
16 Kay 28.02 26.71 27.05 27.45 27. 6S 
16 July 28.16 27.46 27.39 27.70 27.62 
16 Sept. 27.89 27108 26.81 27.55 27.43 
21 Nov. 28.05 27.^ -. 25.95 27.50 27.4E 
19 Jan.*33 28.66 25.50 27.^ 83 25. 55 27.31 25.56 28.20 25.05 27.83 25.29 
15 Mar. 28.77 27.44 28.23 28.08 
15 Kay 29.05 28*26 27.75 28.50 28»21 
Av. of dams 26.88 26.53 26'.SP . 25. 67 26.51 26.80' 26.26 26.07 25.60 25.92 
Table 22X7. 
Average Width of Chest in Inches 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Susses Afrikard er Ab. Angtis 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 July^ Sl 7.92 
IS Sept. 8.78 
19 Nov. 9.19 
20 Jan.*32 11.37 
IS Mar. 11.79 
18 Maj 12.42 
19 July 11.81 
17 Sept. 11.57 
23. Nov. 11.50 
20 Jan.»33 12.00 
17 Mar. 12.50 
15 May 12.81 
7.76 7. ,72 8.15 
8.35 8. 64 . 8.52 
9.10 9. 28 9.63 
11.34 11. 09 10167 
11.30 10. 97 11.29 
12.32 11. 84 12.21 
11.89 11. 17 11.58 
10.80 11. 03 10.42 
10.78 10. 72 10.46 
11.34 11. 03 11.04 
11.93 11. 36 11.87 
12.68 12.  19 12.17 
7.70 7.S2 7.38 
8.54 8.43 7.99 
9.47 9.32 8.81 
11.18 10.98 10.89 
11.88 11.70 11.02 
12.80 12.05 11.84 
12.18 11.77 11.44 
11.55 10.57 11.03 
11.72 10.40 10.96 
12.27 11.05 11.38 
12.55 11.57 11.69 
12.97 11.25 12.43 
7.37 7.45 7 .58 
8.01 8.49 9 .29 
8*95 9.23 9 .17 
10.78 10.72 11 .28 
10.83 11.01 11 .55 
11.58 11.98 12 .28 
11.50 11.17 11 .86 
10.61 10.92 10 .83 
10.08 10.88 10 .86 
10.43 11.23 10 .94 
11.12 11.93 11 .33 
11.62 12. 4i 12 .17 
Table XXZVI. 
Average Widtli of Chest in Inehes; 
1950 Half brads 
Breed 
of Sire Hereford Shorthorn Sussex Afrikander At-.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.» 31 10.94 10.92 11.18 10.98 10.72 10.86 10,47 11.04 10,90 10.06 
17 Mar, 11.61 11.13 11.07 10.95 11.S5 11.61 10,73 12.51 11.17 11.24 
18 May 12.19 12.07 11.40 11.52 12.00 12,16 11.26 11.78 11.80 11.69 
17 July 11.94 12.55 11.77 10.91 12.46 12.69 11.45 11.72 11.87 11.81 
17 Sept. 12,00 12.05 11.94 11.75 - 12.23 12,71 11,46 11.99 11.81 11.97 
17 STov. 11.38 12.05 11.37 11.27 12.25 12.07 10,92 11. G4 11.39 11.79 
19 Jan.' 32 13.27 12.92 12.90 12.59 13.33 12.89 12,37 12. GO 12.97 12.61 
17 Mar. 12.91 13.25 13.00 12,91 13.83 13.00 13.03 12.61 13.33 12.55 
16 May 13.75 13.92 14.03 13.66 14.52 14,14 13,64 13.58 14,21 13,22 
15 July 14.03 14.50 14.17 13.66 14,87 14.64 13, U9 13.95 14.13 14,12 
17 Sept, 13.25 13.44 13.18 12.81 13,48 13,46 12.69 13,03 13,44 13,20 
22 Nov. 12.97 13.19 13.05 13.25 13,39 14,14 12,66 13.36 12.58 13,45 
18 Jan.» 31 13.65 13.17 13.44 13.31 14.00 14,07 13.16 13,36 13.54 13.60 
15 Mar. 14.28 13.67 14,47 14,02 14.10 
15 May 14.41 14,39 14,85 14.12 14.61 
Table XXmi. 
Average Width of Chest 
1929 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrilcander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Keifers 
Measured 
16 Jan.*31 13.07 12.54 14.10 12 .08 12.84 13.20 12.77 11 .68 11.99 12 .34 
16 Mar. 13.42 12.53 13.08 12 .30 12.93 12.78 12.84 12 .17 13.02 12 .68 
18 May 14.30 13.83 13.46 13 .40 13.98 13.52 12.70 12 .85 13.13 13 .32 
17 July 14.34 13.15 13.88 12 .76 13.82 13.48 13»61 12 .55 12.94 12 .89 
16 Sept. 14.80 13.17 13.71 13 .19 14.12 13.25 13.68 12 .31 13.38 13 .18 
IS Nov. 14.57 12.88 14.21 12 .70 14.25 12.70 13.86 12 .86 13.65 12 .61 
18 Jan.*32 15.63 14.23 15.21 14, .08 15.51 14.59 15.26 13 .96 14.75 13 .96 
16 Mar. 15.41 15.17 14.72 15.07 14. 
16 May 16.66 16.04 16.31 15.95 15.94 
16 July 16.77 15.87 15.58 15.82 16.00 
16 Sept. 15.39 14.83 14.72 14.89 14.44 
21 NOT. 15.23 14.50 14.36 14.98 15.02 
19 Jan.*33 15.79 13.06 13.37 13, .65 14.69 13.97 15.52 12. 95 15.13 13 .79 
15 Mar. 15.73 15.17 15.14 15.55 15.09 
15 May 16.66 15.58 15.50 16.02 15.83 
Av. of dams 14.22 13.99 14.54 12. 87 13.64 13.59 13. 6i 12< .86 12.56 14, .13 
Table XXXVIII. 
Average Width at Thiirls 
1931 Half breds 
Breed 
of Sire 
Sez 
Herefcrd 
Steers Eeifers 
Sliorthorn Sussex Afrikaaier Ab. Angus 
Steers Heifers Steers/Eeifers Steers Heifers Steers Heifers 
Measured 
17 July'Sl 9,14 8.55 ^^ 02 8.75 9,07 8.61 8.77 8.15 8.87 8,85 
18 Sept. 9,02 8.B4 9;01 9,31 S.59 8,98 8,57 8,69 8.88 9.46 
19 Nov. 11,56 11,00 10,07 11.48 11.51 11.13 11.15 10.71 10.94 11,36 
go Jan.»32 13,06 12,57 12,64 12.75 13.02 12.05 12.23 11.45 12.20 12,44 
18 Mar. 13.35 12,S5 12,92 13,08 13.23 12.35 12.75 12.08 12.47 12.58 
18 May 14.31 13.82 13.72 14.25 14.13 13.75 13.55 13.03 IS.47 13.67 
19 July 14.06 13.52 -13^ 75 13.92 13.93 13,7S 13.32 15.17 13,40 13,42 
17 Sept. 14,12 13.50 13^ -75 15.42 13.93 13.2-2 13.38 12.59 13.26 13,47 
23 ITOTT. 14,35 13,66 14,OO 14.04 14.06 13,48 13.66 12.88 13,62 13,47 
20 Jan.'33 14,39 13.87 14.17 14.21 14.32 15.70 13.80 13.09 13.75 13.72 
17 Mar. 14.71 14,07 13.72 14,62 14,55 14.e» 14.10 13.27 14.05 13,81 
15 May 15.17 14.54 14.67 14.62 15.00 12.95 14.44 13.79 14,51 14.35 
I 
H 0 01 
i: 
Table IDDCIX. 
Average Widtli at Thurib 
1930 Half breds 
Breed 
of Sire Herefopd stLorthorn Sussex Afrikander A"b. An^ as 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers steers Heifers 
Measured 
16 Jan.' 31 12,77 12.69 13.01 12.73 13.09 12,71 12.56 12.66 12.64 12 .00 
17 Mar. 13.S3 13.00 13.51 13.28 13.68 13.30 12.86 13.02 13.30 13 .28 
18 May 13.28 13.17 13.96 13»77 13.69 13.55 13.08 12.94 13. 75 13 .49 
17 July 13.88 13.83 14.38 13i62 14.06 13,52 13.21 13.51 13.72 13 .63 
17 Sept. 14.13 13.97 14.29 14.17 13.88 13.75 13.15 13.25 13.71 13 ,48 
17 TiTov. 14.44 14.26 14.74 14.33 14.53 14.00 13,69 13.47 14.22 13 .80 
19 Jan.• SS 15.55 14.86 15.58 14.72 15,37 14.64 14.67 14.31 15.18 14 .54 
17 Mar. 15.62 14.87 15.47 15,06 15.52 14.71 14.60 14.39 15.13 14 .55 
16 May 16.12 15.60 16.14 15.68 16.03 15.61 15.27 15.20 15.86 15 .42 
16 July 16.12 15.94 16.47 15.72 16.51 15.64 15.35 15,19 16.14 15 .75 
16 Sept. 16.03 15.37 16.50 15.56 15.98 15.39 15.16 14.72 15.75 15 .10 
21 NOT. 16.16 15.39 16.22 15.87 16.10 15.75 15.35 15,11 15.82 15 .20 
19 Jan.* 35 16.16 15.75 16.45 15.97 16.30 15.46 15, 59 14.89 16.15 15 .15 
15 Mar. 16.37 16,50 16.67 15.78 16.25 
15 May 16.69 16.72 16.82 15.91 16.38 
Table XL. 
Average ifidth at Thurls 
1929 Half breds 
Breed of 
Sire Eerefori^  Siiorthorn Sussex Afrilcander A.b. Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.»31 15.73 14. ,34 15.48 14.89 14.88 14. ,92 14.73 14. ,19 14.62 14.05 
16 Mar, 15.39 13. .84 15.14 14.18 14.74 14. 33 14.37 13. 40 14.45 13.77 
18 May 16.29 14. 65 15.85 15.18 15.51 15. 75 15.45 14. 36 15.25 14.81 
17 July 16.53 15. 19 16.14 15.47 15.71 15. 03 15.41 14. 31 15.15 14.82 
16 Sept. 16.73 15. 39 16.06 15.62 15.57" 15. 77 15.48 -16. 13 15.72 15.48 
16 Not. 17.05 15. 61 16.44 15.94 16.03 15. 73 15.56 15. 01 15.98 15.43 
18 Jan.'32 17.44 16. 00 16.96 16.14 16.69 16. 14 16.27 15. 51 16.53 15.93 
16 Mar. 17.19 15.88 16.12 15 V 94 16.27 
19 May 17.86 17.75 17.25 16.98 18. G4 
16 July 18.14 17.42 16.39 16 .86 17.51 
16 Sept, 18.19 17.25 16.86 16.59 16.79 
21 Not. 18.20 17.46 17.08 16.52 16.79 
19 Jan.'33 18.11 15. 77 17,54 16.30 17.03 16. 31 16.61 15. 27 17.12 15.75 
15 Mar. 18.25 17.54 17.31 16.84 17.15 
15 May 18.61 17.33 17.36 17.09 17.25 
AT. of dams 16.65 15. 94 16.18 15.97 16.19 16. 63 16.05 15. 78 . 15.53 15.89 
Table XLI. 
Average Length of Pelvis 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrikander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
t 
Measured I 
17 July »31 10.09 9.74 10.19 10.10 10.32 9.69 9.81 9.38 9.78 9.96 
18 Sept. 11.99 11.45 11.59 11.31 12.11 11.50 11.60 11.26 11.58 11169 • 
' 19 Uov. 13.53 12.47 12.97 12.84 13.65 12.95 12.81 12.41 13.21 13.01 
20 Jan.'32 15.21 14.47 14.84 14.84 14.97 14.47 14.96 13.31 14.89 14.58 1 
18 Mar. 15.44 14.65 15.06 15.13 15.75 15.12 15.39 14.58 15.14 15.00 1 
H 
' 
18 May 16.35 15.50 15.86 15.64 16.60 15.87 15.89 15.22 15.84 15.61 • 
19 Jiily 16.48 15.82 16.00 15i71 16.72 16.17 16.21 15.38 16.03 15.92 O i 
17 Sept. ie.39 15.57 15.89 15.83 16.40 15.82 16.05 15.22 15.94 15.61 1 i \ 23 Nov. 16.48 15.57 15.78 15.45 16.58 15.87 16.09 15.15 16.06 15.69 
20 Jan.*33 16.83 16.12 16.36 16.21 17.00 16.22 16.32 15.57 16.55 16.22 
17 Mar. 17.12 16.29 16.58 16.50 17.18 16.50 16.50 15.84 16.75 16.42 
15 May 17.58 16.71 17.08 17.04 17.63 16.81 17.19 16.17 17.27 16.75 
!ei 
Id 
14 
14 
15 
15 
IS 
17 
1? 
17 
18 
17 
17, 
10, 
Tabl© SL22. 
Average Length of Pelvis 
19S0 mif breds 
Hereford Shorfchorfi Sussex Ai'rifcsnder 
Heifera Cteers Heifera steers Heifers Steers Heifers 
14*36 14.48 15.35 14.§8 14.91 14*77 14.65 14.09 
15.20 14.97 15.38 15.G0 15.47 15^ 37 14.86 14.53 
15*06 15.29 15.81 15.37 15.77 15,64 15.01 14,85 
15.95 15.79 16,10 15.67 IS,00 15*88 i5»6S 1*;^  . ^1 
15.S»7 15.99 16. S3 15.5S 16*38 15«Sd 15»8£ 1S.45 
ie.80 16.58 16.78 10.S8 16.08 10419 16.34 15.91 
17. && 17.34 17,e5 17^ 7 17.85 17,38 17.S9 17^ 96 
17»87 17,57 17.9S 19.47 18.09 17,08 17,4S 17.03 
iQ.37 18.00 18. 52 18.IS 18.71 18.07 18,19 17 .48 
18.87 18.64 19.05 18.50 19.19 17,28 le.sg 17.91 
18.59 18.12 18.58 18.05 18.60 17.8S IS.lg 17.59 
18,72 18,46 18.67 18.00 18.71 18.11 18.01 17.72 
16.97 18.G4 18.97 18.S4 19.27 18.50 18# 53 18.08 
19.22 19.06 19.45 18. 5£ 
19 .^ 4^ 19. 2& I9.es 18.95 
Table XLIII. 
Average Length of Pelvis 
1929 Half breds 
Breed of 
Sire Herefc87d shorthorn Sussex Afrikander Ab. Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
15 Jan.*31 18.07 16 .97 17.94 17. 01 17.38 17.62 17.59 16.81 17.16 16 .84 
16 Mar. 17.80 16 .82 17.56 16. 72 17.17 17.50 17.31 16.04 16.75 16 .54 
18 May 18.48 17 .82 18.02 17. 56 17.65 18.28 17.90 16.91 17.58 17 .52 
17 July 18.76 17 .73 18.31 17. 74 17.85 18.22 17.52 16.91 17.83 17 .57 
16 Sept. 18.79 17 .56 18.17 17. 55 17.83 18.31 18.08 16.99 17.74 17 .45 
16 Hov. 19.39 18 .09 18.77 17. 89 18.42 18.64 18.44 17.35 18.36 17 .68 
18 Jan.»32 19.70 18 .88 20.04 18. 75 19.17 19.33 19.19 18.17 19.11 18 .41 
16 Mar. 20.41 19.79 18.94 19.29 19.24 
16 May 20.45 20.17 19.17 19.61 19.62 
16 July 21.05 20.50 19.89 20.09 20.07 
16 Sept. 20.57 20.12 19.64 19.75 19.68 
21 EFov. 20.64 20.00 19.61 19.68 19.76 
19 Jan.*33 20.93 19, .00 20.25 19. 15 19.75 19.72 19.93 18.12 19.79 18, ,93 
15 Mar. 21.00 20.42 20.00 19.86 20.07 
15 May 21.36 20.62 19.92 20.11 20.15 
Av. of dams 19.69 19, .63 19.76 « 
CO H
 97 19.37 20.21 18.95 18.94 18.43 19. 49 
Table XLIT. 
Average Width at Hooks 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrikanders A"b.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 July *31 7.74 7.98 7.81 7.88 7.67 7.53 7.31 7.08 7.50 7.69 
18 Sept. 10.33 9.83 9.93 9.73 10.07 9.80 9.47 9.28 9.98 10.03 
19 Nov. 10.56 10.49 10.26 10.86 10.76 1C.36 9.61 9.68 10.55 10.58 
20 Jan.* 32 12.37 12.51 12.19 12.63 12.33 12.07 11.53 11.53 12. 0§ 12.22 
18 Mar. 12.88 12.75 12.67 12.96 12.90 12.97 11.57 11.83 12.28 12.78 
18 May 13.65 14.14 13.36 14.17 13.95 14.02 12.46 12.70 15.47 13.86 
19 July 13.79 14.18 13.53 14.46 13.85 14.57 12.69 13.02 15.57 14.00 
17 Sept. 14.00 14.11 13.72 14.33 14.03 14.00 12.66 12.72 15.61 14.08 
25 Nov* 14.27 14.48 13.97 14.67 14.38 14.35 12,96 12.92 13.76 14.25 
20 Jan.» 33 14.73 14.82 14.28 14.88 14.95 14.85 13.28 13.30 14.13 14.58 
17 Mar. 15.29 15.34 14.91 15.50 15.E5 15.27 13.71 13.69 14.85 14.05 
15 May 15.89 16.02 15.42 16.08 16.06 15.97 14.32 14.36 15.52 15.61 
Table XLV. 
Average Width at Hooks 
1930 Half brads 
Breed 
of sire 
Sex 
Herefcrd Shorthorn Sussex Afril^ ander Ab. Angus 
Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.'31 
17 Mar. 
18 May 
17 July 
17 Sent, 
17 NOT. 
19 Jan.»32 
17 Mar. 
16 May 
16 July 
16 Sept. 
21 NOT. 
19 Jan,»35 
15 Mar. 
15 MAY 
12.22 
13.23 
13.78 
13.64 
14.22 
14.55 
15.59 
15.83 
16.59 
17.11 
16.66 
16.81 
17.52 
17.72 
18.21 
13.03 
13.50 
14.07 
14.36 
14.43 
14.94 
16.49 
16.71 
17.48 
17.94 
17.46 
17.52 
18.00 
12.88 
13.36 
13.48 
13.98 
14.19 
14.56 
15.93 
16.05 
16.75 
17.17 
16.78 
17.14 
17.53 
17.81 
18.22 
12.67 
13.36 
13.69 
14.16 
14.28 
14.58 
15.91 
16.16 
16.97 
17.47 
16.97 
17.25 
17.62 
12.56 
13.12 
13.56 
13.75 
14.04 
14.13 
15.82 
15.98 
16. 61 
17.02 
16.85 
17.09 
17.32 
17.82 
18.35 
13.11 
13.80 
14.23 
14.64 
14.52 
14.93 
16.45 
16.50 
17.21 
17.82 
17.43 
17.64 
18.32 
11.67 
12.03 
13.23 
13.03 
13.34 
13.68 
14.60 
14.73 
15.58 
15.88 
15.43 
15.61 
16.02 
16.26 
16.83 
12.25 
12.56 
12.84 
13.19 
13.41 
15.83 
15.08 
15.11 
16.72 
16.34 
15.81 
15.95 
16.38 
12.48 
12.71 
13.16 
13.84 
13.88 
14.52 
15.56 
15.77 
16.53 
17.02 
16.51 
16.99 
17.55 
17.79 
18.15 
12.11 
13.14 
13.63: 
13.96 
13.80 
14.21 
15.85 
15.95 
16.97 
17.27 
16.67 
17.05 
17.45 
H CO 
I 
Table XLYI. 
Average Width at Hooks 
1929 Half breds 
Breed 
of Sire Hereford Siiorth.orii Sussex Afriisander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.»31 16.19 16. 04 16.04 15. ,85 15.83 16 .38 14.60 14. 80 14.99 15 .62 
16 Mar. 16.21 16. ,03 15.84 15.72 15.61 16 .38 14.41 14. 65 14.99 15 .59 
18 May 17.17 17. 07 16.73 IS. 80 16.67 17 .39 15.57 15. 59 15.86 16 .50 
17 July 17.16 16. 99 lo.84 16. 52 16.65 17 .06 15.41 15. 61 15.95 16 .39 
16 Sept. 17.49 16. 95 17.08 16. 74 16.69 17 .42 15.59 15. 59 16.46 16 .13 
16 Nov. 18.01 17. 32 17.38 17. 00 17.54 17 .53 15.82 15. 63 16.46 16 .71 
18 Jan.'32 18.77 18. 49 18.73 17. 92 18.25 18 .45 15.57 16. 94 17.38 17 .64 
16 Mar. 18.73 18.50 18.17 16.70 17.60 
16 May 19.32 19.12 18.78 17.34 18 . 3(3 
16 July 19.98 19.37 19.31 17.68 18.20 
16 Sept. 19.70 19.12 19.08 17.54 18.37 
21 Not. 19.77 19.21 * 19.00 17.48 18.56 
19 Jan.»33 20.15 18. 62 19.42 19. 02 19.39 19, .19 18. OE 17. 05 18.67 18, •25 
15 Mar. 20.41 19.83 19.78 18.25 19.17 
15 May 20.98 20.00 20.17 18.57 19.44 
Av. of dams 18.74 18. 61 19.04 17. 71 19.14 18. 61 18.12 18. 02 17.55 17, .84 
Table XLYll. 
Average Heart Girth 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrilsander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 July »31 35,54 37.57 36.81 38.10 38.96 37.31 
18 Sept. 42.50 41.50 42.S2 4S.08 42.96 41.05 
19 NOV. 47.50 46.40 45.57 46.83 48.47 46.40 
20 Jan.*3.S 54.17 52.67 53.11 52.50 54.37 52.40 
18 Mar. 56.54 54.83 54,67 54.50 56.80 55.00 
18 May 57.62 55.68 55.56 55.50 57.97 55.90 
19 July 57.88 55.79 56.00 55.67 58^ 33 56.45 
17 SeDt. 58.37 55.68 56.5G 56.00 58.47 56.25 
S3 Kov. '58.12 55.64 55.83 55.00 58.20 56.05 
20 Jan.*33 61.04 57.89 58.89 57.98 61.20 58.25 
17 Mar. 62.21 59.82 60.44 59.42 63.00 60.35 
15 May 64.83 62.07 62.94 62.17 64,60 62.44 
37.37 35.32 36.97 37.55 
40.75 
46.57 
52.39 
55.10 
55.57 
56.57 
56.78 
55.85 
59.45 
60.75 
39.90 
45.77 
50.33 
52.80 
49.97 
53.50 
53.37 
53.13 
55.45 
57.45 
41.66 
46.91 
52.75 
54.62 
55.34 
55.81 
56.56 
56.E2 
58.87 
60.22 
42.44 
47.22 
52.88 
53.55 
55.37 
55.61 
55.72 
55.00 
57.39 
59.72 
I H 
H 
cr. 
I 
62.78 59.70 63.35 61.00 
Table XLVIII. 
Average Heart Girth 
1930 Half breds 
Breed of 
Sire Eerefcrd ShcrtliGm Sussex Afrikander Ab.i\ngus 
Ses Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.' •31 52.37 
17 Mar. 5D»12 
18 May 58.70 
17 July 58.44 
17 Sept. 59.62 
17 Not. 60.25 
19 Jan.* 32 65.31 
17 Mar. 65.44 
16 May- 67.67 
is July 67.81 
17 Sept. 66. DO 
22 NOT. 66.62 
18 Jan.' 33 69.00 
15 Mar. 70.12 
15 May 31.69 
52.37 53.10 51.44 
55.04 55.05 54.06 
58.12 57.15 56.31 
58.79 57.70 57.12 
58.50 59.72 57.50 
59.67 59.06 58.56 
62.96 63.17 61.37 
64.87 65.28 63.75 
65.21 67.17 65.25 
65.92 66.73 65.62 
65.00 66.28 65.44 
66.21 65.89 65.25 
67.21 68.11 67.19 
69.28 
71.39 
53.12 53.14 50.46 
56.21 56.21 53.60 
59.12 58.36 55.64 
59.75 59.29 56.85 
59.92 59.36 57.64 
61.12 60.07 58.32 
65.Oi 63.14 62.46 
66.87 65.50 65.03 
68.71 67.36 66.28 
68.54 67.64 65.68 
67.71 66.93 64.96 
68.25 67.43 65.22 
70.60 67.36 67.85 
71.75 69.03 
73.05 70.07 
52.19 52.23 51.GO 
53.75 55.54 53.80 
57.09 57.81 56.75 
57.06 58.73 57.40 
58.22 58.81 57.65 
58.34 . 59.77 58.05 
61.56 63.23 60.45 
63.69 65.19 62.50 
64.75 66.73 64.70 
65.09 66.54 64.65 
64.47 65.50 63.95 
65.00 66.12 64.35 
66.15 68.62 65.85 
69.31 
71.46 
Table ZLIX. 
Average Heart Girth 
1929 Half breds 
Breed 
of sire 
Sex 
Hereford shorbhom Sussex Afrilsander Ab-Angus 
Steers Heifers Steers Heifers Steers Heifers steers Heifers Steers Heifers 
Measured 
16 Jan.'31 64.05 
16 Mar. 
18 May 
17 July 
16 Sept. 
16 Not. 
66.45 
88.68 
69.59 
70.05 
69.59 
18 Jan.'SE 7£«05 
16 Mar. 
16 May 
16 July 
16 Sept. 
21 Nov. 
73il8 
75.00 
75.73 
74.59 
73.64 
19 Jan.*33 76.8S 
15 Mar. 76.68 
15 May 78.27 
AT. of dams 70iS6 69.95 
61.25 62.50 60.25 63.56 63,12 62.91 59.10 60.30 60.43 
63.21 64.58 62.70 65.67 65. Si 65.86 62.70 64.27 63.00 
64.87 65.75 65.15 67.28 66.56 67.55 63.65 66.04 64«35 
64.71 66.58 65.20 67.05 65.69 67.82 64.00 66.50 64.57 64*96 68.17 65.25 67.44 66.28 67.91 65.05 67.11 65.29 
64.46 67.67 63.85 67.78 64.50 67.50 63.55 66.97 63.71 
66.92 69.83 66.05 70.28 67.51 70.27 65.80 69.26 65.86 
72.08 71.67 72.05 71.43 
74.08 73.67 73.50 73.11 
73.00 73.11 72.91 72.70 
71.83 71.11 72.27 71.27 
70.92 
58.25 
70.17. 72.14 71.00 
66.46 74.08 74.06 69.06 74.64 66.00 74.04 68.00 
74.08 •73.67 74.45 74.27 
76.58 75.44• 76.55 75.85 
70.33 67.27 70.81 70.75 68.17 67.78 68.89 69.50 
Table L» 
ATerage Widtli of Loin 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrikander Ab^ Angus 
Sex Steers Eeifers Steers Keifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 July »51 6.09 6.28 6.16 6.10 5.94 5.83 5.80 5.85 5.89 6.42 
18 Sept. 6.75 6,52 6. d6 6.63 7.18 6.80 6.70 6.59 6.71 6.89 
IS Not. 7.55 7.62 7.46 7.52 8.33 7.85 7.75 7.54 7.67 7.92 
20 Jan.* 32 9.25 9.22 9.19 9.21 9.34 9.65 9.06 9.12 8.95 9.03 
18 Mar. 9.42 9.20 8.97 9.IE 9.55 9.65 9.02 9.05 8.92 10.83 
18 May 10.12 10.50 9.78 9.79 10.48 10.47 9.77 9.80 9.78 9.94 
19 July 9.81 10.10 9.67 10.21 10.12 10.60 9.55 9.62 9.55 10.06 
17 Sept. 10.00 9.96 10.00 9.83 10.28 10.15 9.73 9.35 9.78 9.72 
23 Hot. 9.81 9.87 9.72 9.79 - 10.28 10.15 9.47 9.28 9.75 J.9-.57 
20 Jan.• 33 10.15 10.14 10.08 9.83 10.60 10.50 9.85 8.98 10.10 10.Q6 
17 Mar. 10.3-9 10.32 10.11 10.12 10.67 10.75 9.91 9.94 10.25 10.19 
15 May 10.73 10.94 10.87 10.71 11.27 11.14 10.53 9.72 10.';s 10.47 
Table LI. 
Average Width of Loin 
1930 Half breds 
Breed 
of Sire Hereford Siiorthom Sussez Afrikander Ab.ingus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.' 31 9.00 9.73 9.40 8.86 9.81 9.52 9.01 9.13 9.08 8.83 
17 Mar. 9.S5 9.57 9.35 9.25 9.66 9.69 8.90 S*41 9.34 9.24 
18 May 9.62 9.94 9.71 9.27 9.92 10.03 9.33 9.77 9.50 9.59 
17 July 9.60 10.25 10.07 9.50 10.32 10.16 9.47 9.91 9.79 9.94 
17 3ept. 9.75 10.26 10.04 9.63 10.35 10.36 9.61 9-91 10.02 9.96 
17 riOT. 10.35 10.54 10.27 9.78 10.64 10.55 9.86 10. IS 10.42 10.15 
19 Jan.' 32 11.17 11.66 11.35 11.14 12.01 11.71 11.25 11.33 11.4C 11-. 3 6 
17 Mar. 11.41 11.67 11.44 10.94 11.96 11.89 11.07 11.29 11.46 11.30 
16 11.94 12.73 11. 8B 11.78 12.54 12.36 11.80 11.88 12.06 12.30 
16 J\ily 12.31 13.21 12.31 12.19 12.85 13.03 11.89 12.37 12.65 12.47 
16 Sept. 11.59 12.25 11.78 11.37 12.31 12.32 11.32 11.69 11.90 11.85 
21 Nov. 11.69 12.46 11.73 11.66 12.44 12.57 11.34 11.79 11.89 IS. 05 
19 Jan.' 33 11.91 12.62 11.97 11.87 12.67 12.61 11.66 11.94 12 .31 12.22 
15 Mar. 12.00 12.17 12.80 11.66 12.23 
15 May 12.50 12.53 13.25 12.02 12.56 
Table LII. 
Average Width of Loin 
1929 Steers 
Breed 
of Sire Hereford Shorthorn Sussex AfrilcarcLer Ab»Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers-Steers Heifers 
Measured 
16 Jan,»31 11.67 11.16 11.34 10.89 11.49 11.69 10.94 10 .86 10.90 11.06 
16 Mar. 11.54 ll;i^ 26 10.75 10.52 11.32 11.75 10.65 10 .30 10.71 11.14 
18 Hay 11.97 11.50 11.41 12.36 12.34 11.41 11 .24 11.36 11.49 
17 July 11.99 12.04 11.35 11.37 12.01 12.14 11.47 11 .32 11.52 11.39 
16 Sept* 12.23 11.98 11.58 11.45 12.31 12.23 11.50 11 .25 11.50 11.52 
16 JJov. 12.55 12.09 11.87 11.59 12.32 12.34 11.48 11 .56 11.96 11.41 
18 Jan.*32 13.44 13.30 12.83 12.67 13.19 13.28 12.55 12 .65 12.76 12.50 
16 Mar* 13.50 12.96 12.90 12.45 13.06 
16 May 14.09 13.58 13.61 13.14 13.38 
16 July 14.29 13.54 13.89 13.29 13.79 
Ip^  Sept. 13.95 13.17 13.56 12.91 13.06 
21 NOT. 13.72 13.21 13.36 12.79 13.25 
19 Jan.*33 14.02 12.96 13.12 12.52 13.44 13.62 12.84 12, .25 13.36 12.46 
15 Mar . 13.98 15.25 13.53 12.77 13.35 
15 Ma^  14.55 13.71 14.17 13.20 13.90 
AT. of dams 13.58 13.65 13.75 12.77 13.87 13.18 12.86 13. 07 12.99 13.15 
Table LIII. 
Average Deptii of Flank in Indies 
1931 Half breds 
Breed 
of Sire Herefopd shorthorn Sussex Africander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 July »31 18.05 12.03 11.77 12.25 11.96 11,69 12.17 
18 Sept. 14.33 13.57 13.58 13.75 13.98 13.52 13.97 
19 NOT. 15.83 15.04 14.83 15.21 15.95 15.02 15.91 
20 Jan.»32 17.89 17.55 17.59 18.21 17.87 17.10 17.69 
18 Mar. 18.62 17.65 17.89 17.71 18.53 18.07 18.82 
18 May 19.35 18.39 18.50 18.54 19.35 18.55 19.35 
19 July 19.02 18.34 18.14 18.33 18.80 18.42 19.32 
17 Sept. 19.08 17.98 18.58 18.37 19.13 18.20 19.83 
23 Nov. 18.92 17.86 18.19 18.12 19.22 18.12 19.21 
20 Jan.*33 19.66 18.10 19.08 18.58 19.93 18.55 19.88 
17 Mar. 19,53 18.57 19.38 19.21 20.00 19.17 20.38 
15 May 20.67 19.41 19.81 19.71 20.50 19.58 20.64 
11.45 
13.28 
15.23 
17.05 
17.77 
18.47 
18.01 
18.00 
17.68 
18.23 
18.66 
11.80 
13.55 
15.20 
16.78 
17 J 81 
IB.Ql 
18. 8S 
IBiSS 
18.m 
18.37 
11.78 
13.61 
15.19 
18.75 
17.42 
18.11 
18.39 
17.92 
17.56 
17.67 
18.25 
I H B3 
( 
19.39 19.78 18.72 
Table LI?. 
Average Depth of Flank in Inches 
1930 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrikander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.» Si 18.28 IB.27 18.07 17.55 17.88 17.77 17.73 17.98 17.82 16.72 
17 Mar, 18.90 18.02 18.46 18.50 18.59 18.00 18.55 18.29 15?. 99 17.42 
18 May 19.03 18.54 18.95 18.03 19.25 18.75 19.19 19.20 18i34 17.65 
17 July 19.41 19.50 18.85 18.62 19.33 18.61 19.53 20.12 18.45 18.32 
17 Sept. 20.34 19.69 20.03 19.47 20.18 19.71 19.94 20.23 19.53 19.02 
17 NOT. SO. 20 17.89 19.28 18.59 19.82 19.30 20.01 19.67 19.89 19.06 
19 Jan.' 32 20^ 75 21.10 20.81 20.22 20.71 20.82 21.12 21.75 20.09 19.85 
17 Mar. 21.03 21.08 21.14 20.51 21.24 20.79 21.61 20.91 20.97 19.87 
16 May 21.80 21.29 21.56 20.53 21.50 20.96 21.66 21.33 21.21 20.45 
16 July 21.87 21.94 21.61 20.97 21.42 21.71 22.12 21.79 21.40 21.15 
16 Sept. 21.44 20.87 21.25 20.62 21.08 21.18 21.66 21.06 20.92 20.27 
21 Nov. 21.56 21.25 21.00 20.91 21.52 21.29 21.28 Si. 33 21.31 20.27 
19 Jan.' 35 22.25 21.37 21.94 21.69 21.97 21.93 22.44 21.92 21.48 20.40 
15 Mar. 21.84 21.61 21.87 22.25 21.56 
15 May- 22.53 22»00 22.07 22.60 21.79 
Table LV. 
Average Depth of Flank in Inches 
1929 Half breds 
Breed of Sire Hereford Shorthorn Sussisx Afrikander Ah.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Eeifers 
Meastired 
16 Jan.»31 20.59 19.19 20.52 19. 76 21.13 20 .89 22.00 20. ,02 19.70 19. ,09 
16 Mar. 21.48 20.09 21.04 21. ,66 21.69 22 .28 22.57 21. 61 20.65 19. 96 
18 May 22.73 21.10 21.71 21. 79 21.78 22 .41 23.52 21, 86 21.12 21. 18 
17 July 22.89 21.02 21.25 21. 76 22.81 22 .23 23,24 21. 97 21.54 20. 32 
16 Sept. 23.00 21.00 22.25 21. 57 23.03 22 .06 23.00 22. 25 21.72 20. 80 
16 NOT. 22.67 20.36 21.92 20. 95 22.56 21 .59 23.00 21. 90 20.89 20. 64 
18 Jan.»32 23.02 20.87 22.17 22. 32 22.81 22 .78 23.18 23. 07 21.48 21. 71 
16 Mar. 22.32 22.88 22.83 23.84 22.00 
16 May 23.61 23.12 23.47 24.45 22.79 
16 July 23.57 22.54 • 23.42 24.02 22.52 
16 Sept. 23.09 22.21 22.67 23.27 22.44 
21 Nov. 23.09 22.62 22.69 23.54 22.02 
19 Jan.»3S 24.07 20.87 22.96 21. 87 22.14 22 < .16 24.32 22. 22 22.71 21. 11 
15 Mar. 23.86 23.17 23.44 24.41 22. 55 
15 May " 24.16 23.33 ' 23.08 24.57 23.02 
Av. of dams 25.14 25.05 25.01 24. 63 25.27 25< .79 24.51 24. 28 23.54 24. 68 
Table L?I. 
Average Lengtti of Body 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afrikander Ab.Angus 
Sex Steers Eeifers Steers Eeifers Steers Heifers Steers Heifers Steerg" Heifers 
Measiared 
17 July *31 29,43 27.89 30.16 28.85 
18 Sept, 
19 ITot. 
20 Jan.»32 
18 Mar. 
IB May 
19 J-aly 
17 Sept. 
23 Kov* 
20 Jan.33 
17 Mar, 
15 May 
33.95 
37.15 
41.69 
44.33 
45.10 
45.67 
47v»35 
47.06 
49.44 
§0.35 
51.69 
32.43 
35.82 
40.38 
43.17 
42.82 
45.48 
45.98 
45.89 
47.73 
48.53 
49.55 
33.18 
36 .-78 
41.42 
43.14 
43.75 
45.44 
46.55 
46.69 
48.72 
49.61 
50.61 
32.54 
37.42 
41.37 
43.46 
43.04 
46.21 
47.08 
46.83 
43.18 
48.96 
57.79 
30.12 
34.06 
38.10 
42.05 
44.95 
45.40 
47.00 
47.62 
47.58 
49.45 
50.68 
51.93 
28.72 
33.41 
37.34 
41.18 
43.75 
44.27 
46.50 
46.75 
47.12 
49.05 
49.27 
50.72 
29.02 
33.16 
37.30 
41.98 
43.96 
44.56 
46.27 
46.43 
47.05 
48.69 
49.99 
50.96 
27.35 
31.78 
35.15 
40.42 
42.12 
42.52 
43.87 
44.50 
44.70 
47.03 
47.23 
48.61 
28.73 
32.47 
36.85 
40.88 
42.44 
43.85 
44.78 
45.53 
45.50 
47.87 
47.93 
49.91 
28.83 
33.50 
37.28 
40.81 
42.22 
42.55 
44.83 
45.36 
45.58 
47.17 
47.14 
48.86 
Table LVII. 
Average Length of Body 
1930 Half breds 
Breed 
of sire Herefcrd Shorthorn Sussex Afrilcander Ab mgus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
• 
16 Jan.»31 41.83 41.18 41.74 41.00 41.81 41.45 40.78 41.29 41.91 42.34 
17 Mar. 4S.61 42.55 44.49 42.28 44.39 43.34 42.14 42,72 42.75 42.51 
18 May 44.44 43.89 45.23 44.06 45.83 45.61 43.71 43.14 44.12 43.72 
17 July 45^ 34 44.55 47.15 45.31 47.25 46.29 44.60 44.67 45.42 44.70 
17 Sept. 45.^ 62 45^ 96 47.63 46.25 47.62 47.11 46.35 45.71 46.70 44.87 
17 Kov. 48 .-70 47^ 62 48.68 46 .47 48.73 48.68 47.62 47.14 48.02 47.07 
19 Jan.^ 5^3 50.40 48 .B9 51.08 50.00 51.00 50.86 48.60 48.75 49.50 48.97 
17 Mar. 5S.S)9 51 .-58 51»90 50.47 52.98 51.11 51^ 51 50.59 50.65 49.05 
15 May 52^ 0 52^ 89 52^ 64 52 .06 54.19 53.00 51.96 51.09 52.31 51.05 
16 July 53.^ 0 52^ 9 53.94' 52.87 54.87 52.89 52.30 52.03 53.23 51.45 
16 Sept- 54-70 53^ 10 54.42 52.94 55.69 53.86 52539 52.89 54.81 51.52 
21 NOT.. 54.40 52.^ 9 54.47 53.25 55.87 54.61 54.02 53.00 53.65 50.90 
19 Jan.»33 55^ 2 53.-23 56.28 53.69 57.32 55.03 55.09 53.91 54.29 52.60 
15 Mar. 56.52 56.31 57.15 54.94 55.20 
15 May 56 r9B 57.14, 57,25 56.14 55.63 
Table LVIII. 
Average Length of Body 
1929 Half breds 
Breed 
of Sire Hereford Shorthorn Sussez: Afrikander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Hsifers 
Measured 
IG Jan.»31 51.22 48 .76 50.58 48.53 47.07 49 .59 48.45 47.42 47.82 48 .89 
15 Mar. 52.25 50 .03 49.56 49.97 50.12 51 .12 49.45 48.10 49.12 4.7 .64 
18 May 52.48 51 .06 50.67 50.58 50.55 52 .06 51.29 49.46 50.18 49 .18 
17 July 53.05 51 .22 52.42 52.05 51.19 52 .00 51.09 49.57 51.31 51 .00 
18 Sept. 54.41 53 .00 53.17 52.32 53.50 53 .09 52.07 49.82 52.12 50 .34 
16 IIOTT. 55.61 52 .46 53.42 52.83 52.89 53 .09 54.14 51.00 53.03 51 .00 
18 Jan.»32 57.59 52 .89 55.50 53.50 54.75 54 .09 54.98 52.70 54.65 52 .46 
16 l^ ar. 58.29 56.08 55»89 55.48 55.71 
16 MAY 58.51 56.88 56.75 57.34 57.00 
16 -July 59.55 58.67 58.-05 57.86 57.15 
16 Sept. 59.55 58.79 57.36 58.07 57.83 
21 Nov. 60.11 58.67 58.39 58.36 57.23 
19 Jan. •'33 60.70 54. 58 59.42 56.44 59.22 56. 41 58.41 54.07 58.67 54 .29 
15 Mar. 60* 68 58.17 57.89 57.57 57.63 
15 May 62.18 59.42 58.97 59.45 59.69 
AT. of dams 57.88 56. 69 57. 2E 56.96 56.22 57, ,35 55.80 56.10 55.53 55. •27 
Table LIS. 
ATerage Flank G-irtli 
1931 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afritainder Ab»Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 jTily •31 37.77 37.60 37. 44 37.50 
18 Sept, 45.58 42.90 43. 17 44.00 
19 I Tov. 4i8.87 47.40 47. 00 48.75 
20 32 5 5 ..42 48.07 54. 33 56.08 
18 Mar. 57.37 56.17 55. 22 55.67 
18 May 59^ 25 57.85 57. 50 58.92 
19 July 59.92 57.82 57. 22 57.67 
17 Sept, 60.^ 8 57.50 58. 78 57.00 
25 ITov» 58.37 57 .46 56. 44 56,83 
20 Jan.* 53 SI .^ 5 58.35 60. 11 58.92 
17 Mar, 81.77 60.21 59. 06 52.09 
15 May 64.62 62.97 64. 22 63,17 
36.50 35.88 37.54 35. ,62 37,31 37. 30 
43.83 42.60 42.60 41. .80 43,31 44. 17 
49.30 47.70 48.10 46. 63 48.00 48. 78 
55,13 53.55 53.75 53. 83 53.06 53. 11 
57.93 56.35 56.85 55. 00 54.55 55. 56 
59.77 58.25 59.03 55. 70 56.52 56. 67 
59.03 57,85. 58,68 55, 53 55.84 57. 06 
60. 60 57,00 59,28 56, 13 58.12 56. 83 
58.93 56.90 57,35 55. 27 56.97 55. 67 
61.63 58.65 60.25 56. 00 59.17 57. 50 
62.30 61.25 60,64 57. 60 59.78 60. 78 
65.00 62.83 64.32 60. 60 63.10 61. 83 
Table IS. 
Average Plank Girt3i 
1930 Half breds 
Breed 
of Sire Hereford Shortliom Snsses Afrikander Ab. Angus 
Sez Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan,' 31 54.12 55.46 55.70 54.19 54.62 54.29 53.89 55.53 54.58 52.45 
17 Mar. 57.69 57.87 57.75 56.31 57.58 56.57 56.00 56.44 56.13 56.00 
18 May 61.69 61.08 59.55 59.00 60.67 60.43 59.00 59.91 59.42 58.80 
17 July 60.50 60.75 58.65 59.69 61.62 61.00 59.46 59.25 59.42 58.65 
17 Sept. 61. BB 61.83 62.17 59.44 61.58 61.14 60.21 60.88 60.38 60.45 
17 Kot. 61.34 59.87 60.11 59.75 61.62 60.36 60.50 60.25 60.27 58.60 
19 Jan.' 32 65.69 64.58 64.89 63.19 64.88 64.50 63.71 63.56 63.62 61.25 
17 Mar. 66.12 66.25 66.22 64.81 67.04 66.07 66.47 64.15 65.46 63.65 
16 May 68.38 68.12 67.55 66.69 67.37 68.43 67.82 67.12 67.42 66.30 
16 July 68.00 69.62 67.39 66.87 67.79 69.86, 66.89 67.27 67.15 67.25 
16 Sept. 67.31 67.21 67.00 66.56 67.17 68. 93 66.00 66.44 66.69 65.35 
21 NOT. 67.SI 68.21. 65.00 66.50 67.83 69.29 66.00 66.53 66.62 65.15 
19 Jan.* 33 68.75 68.46 68.94 68.94 69.85 70.00 68.60 67.31 67,65 66.60 
15 Mar. 68.00 67.05 68.10 67.m 67.62 
15 May 72.00 71.33 73.05 71.25 71.73 
Table ra. 
Average Flank Girth, in Inches 
1929 Half breds 
Breed 
of Sire Hereford Shorthorn Sussex Afriliander Ab.Angus 
Sex Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measmred 
15 Jan.»31 65.14 61 .86 64.33 62.50 65.17 65.69 64.00 60 .80 60.97 61.14 
18 Mar. 68.23 64 .92 68.08 66.20 68.22 68.62 68.36 65 .90 65.30 65.21 
18 May 70.95 67 .04 67.33 67.75 69.67 70.31 70.36 67 .55 65.93 67.21 
17 Jiay 70.91 66 .42 69.08 68.52 69.67 68.81 70.27 67 .40 67.66 67.50 
16 Sept. 71.64 64 .82 70.42 67.65 70.00 69.31 69.59 68 .10 67.97 65,79 
16 JTOT. 70.68 65 .21 68.25 65.10 68.61 66.06 69.41 66 .85 66.81 65.36 
18 Jan.»32 72.95 70 .08 71.42 68.90 71.06 70.75 69.73 69 .75 68.20 67.43 
16 Mar • 71.68 72.50 71.44 71.77 69.62 
16 May 77.64 74.58 74.50 74.64 73.04 
16 Jtay 76.59 75.50 74.61 73.91 72.39 
16 Sept. 75.00 73.08 72.44 71.82 71.43 
21 HOT. 74.68 72.25 71.33 72.23 70.81 
19 Jan.'33 77.45 68, 9 O
 CD 75.42 71.25 73.67 70.62 75.18 68, .50 73.34 68.93 
15 Mar. 75.64 73.50 72.78 72.82 72.61 
15 May 78.91 76.00 76.00 76.77 76.04 
AT. of DRTHR 74.84 73, .87 74.75 72.22 75.81 74.47 71.62 71. ,88 71.44 72.82 
Table LKII, 
Average Paunch Girth in Inches 
1931 Half breds 
Breed 
of Sire 
Sex 
Hereford Shorthorn Sussex Afrikander Ab". Angus 
Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
17 July »31 40.18 36.53 39.37 39.90 38.57 37.37 38.62 36.51 38.94 39.89 
18 Sept. 46.17 46.83 46.22 46.00 46.53 44.60 45.13 43.00 45.81 47.22 
19 Not. 52.67 51.40 50.61 51.33 53.07 59.40 51.03 49.40 51.75 52.50 
20 Jan.'32 62.67 60.40 61.39 61.08 61.20 58.70 58.57 56.27 59.25 59.44 
18 Mar. 63.58 61.43 60.78 60.92 64.30 61.80 62.75 60.13 60.72 60.72 
18 May • 64.50 64.00 63.83 64.25 66.20 64.10 65.14 62.03 63.87 64.44 H 
19 July 66.67 65.53 64.17 64.33 67.07 64.60 65.15 62.77 63.87 64.72 g 
17 Sept. 70.08 65.75 67.56 64i33 70.38 64.70 67.85 62.30 67.44 65.00 * 
23 Nov. 66.92 59.75 63.78 63.17 68.47 63.50 65.03 61.47 69.34 62.72 
20 Jan.»33 69.83 65.75 67.78 64.92 6^ .70 64.70 67.96 61.60 66.93 65.00 
17 Mar. 71.96 66.75 69.00 67.75 72.37 68.65 70.93 65.78 69.59 67.44 
15 Kay 78.08 72.96 74.44 72.42 76.73 72.06 75.46 69.82 75.28 71.89 
Table LXIII. 
Average Paunch Girth in Inches 
1930 Half breds 
Breed 
of Sire 
Sex 
Hereford 
Steers Heifers 
Shorthorn 
Steers Heifers 
Sussex 
Steers Heifers 
Afrikander 
Steers Heifers 
kh. 
Steers 
Angus 
Heifers 
Measured 
16 Jan.* 31 62.19 62.87 61.75 59.78 60.33 eat. 50 60.25 60. 66 59.77 57.90 
17 Mar. 65.37 63.67 64.45 63.12 64.87 64.57 62.10 61.59 63.96 62.55 
il8 May 58.56 68.21 66.75 65.94 67.67 67.79 65.78 66 .15 67.19 66.50 
17 July 66.88 66.75 64.85 65.44 67.83 67.00 65.82 65.00 66.50 65.70 
17 Sept. 69.94 67.75 69.22 66.12 69.04 68.50 66.82 66.99 68.27 67.65 
17 Nov. 67.50 65.50 67.11 64.88 68.42 65.93 66.03 64.34 68.15 64.45 
19 Jan.' 32 75.00 73.00 74.17 70.50 74.42 72.07 72.53 69.88 72.65 68.25 
17 Mar. 75.44 73.00 75.00 72.81 76.50 73.21 76.21 71.22 75.27 70.95 
16 May 76.31 76.87- 69.22 75.50 75.83 74.64 75.78 74.22 76.46 74.85 
16 July 78.56 78.29 77.64 75.88 77.33 77.79 75.82 76.03 77.27 76.15 
16 Sept. 76.44 76.54 75,33 75.44 75.88 77.93 74.96 74.94 74.65 74.70 
21 Nov. 76.88 75.83 75.33 75.06 77.17 77.64 75.10 74.65 75.96 73.60 
19 Jan.» 53 77.69 75.54 75,33 77.^  78.45 78.21 77.07 74.75 77.04 74.55 
15 Mar. 77.69 77.28 79.20 77.78 79.38 
15 May 83.44 82.06 83.85 82.07 82.88 
Table I2IV. 
Average Paimch Girth in Inches 
1929 -Steers 
Breed 
of Sire Hereford Shortho37n Sussex Afrikander Ab.Angvis 
Sea: Steers Heifers Steers Heifers Steers Heifers Steers Heifers Steers Heifers 
Measured 
16 Jan.'31 75.23 69, ,54 71.50 68. 90 72.28 73 .37 72.00 66.95 62.04 69.19 
18 Mar. 77.73 72. ,12 75.58 73. 10 77.61 78 .37 77.23 73.55 73.77 72.64 
18 May 79.68 74. ,08 77.58 75. ,00 77.61 79 .25 78.36 73.75 75.23 75.00 
17 July 79.73 73. 92 76.33 75. 95 76.5® 75 .75 76.50 74.10 75.15 73.93 
16 Sept. 81.52 74. 33 77.50 74. 10 79.06 77 .12 77.91 74.80 77.00 73.14 
16 Not. 78.64 71. 21 76.00 71. 00 76.06 73 .06 76.64 71.60 74.77 70.93 
18 Jan.*32 83.45 79. 08 81.50 77. 55 81.22 81 .51 79.09 78.25 79.38 76.14 
15 Mar. 81.27 81.25 80.17 if 80.27 79.54 
16 May 86.50- 84.92 83.44 83.50 83.00 
16 July 87.27 83.50 84.06 83.45 82.62 
16 Sept. 84.27 81.33 8i.61 80.88 80.50 
21 Sov. 84.36 80.25 81.50 81.91 80.44 
19 Jan.»33 87.18 76. 33 84.75 78. 55 84.44 79, .37 84.36 75.75 83.50 76.71 
15 Mar. 86.22 83.67 83.00 85.45 82.62 
15 May 90.23 87.67 88*22 87.95 86.35 
A¥. of dams 84.36 82. 92 83.71 • 
o
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Fig. S5. Illustrating the type of country. 
Note dense hush and hare granite hills. 
Fig. 26. Type of unimproved cov/s used, in the breeding 
operations. 
•151. 
Fig. 27. Type of \iiiimproved cows used in the breeding 
operations. 
-152" 
Fig. S0. Sires o f  the Hereford half breds 
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jiipfS 
'Mif' 
ires of the Shorbhorn half "breds 
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Pig. 30. Sires of the Sussex half breds. 
-155 
" • !•) '  ': . • •, •'. 
wmm. 
H'fm 
Pig. 31. Sires of the Afrikander half breds 
jpgwiaiiiSiSt 
Fig. 32. Sires of the Aberdeen /uigus half breda'. 
Fig- 33• Hereford Jialf bred calTes. 
Jig. 34. Shorthorn half hred calves 
Fig. 35, Sussex half-'bred calves. 
Fig. 36, AfrikaMer half-ored calves 
Fig. 37. Aberdeen Angus half-bred calves. 
Fig. 38. Hereford bred cow. 
shorthorn half bred cow 

Pig. 41« Afrikander half bred cow. 
Fig. 42. AfrilsBnder half lired cow. 
Eig. 43. Aberdeen-Angus half bred cow » 
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